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HALLER’S COMPARATIVE ANATOMY. 
Lehrbuch der vergleichenden Anatomie. By B. Haller. 

Pp. viiit914. Erste Lief., pp. vi+424, price 8 

marks; Zweite Lief., pp. viiit+ 425 to 914, price 12 

marks; illustrated. (Jena: Gustav Fischer, 1904.) 

N his preface the author explains that his aim in 

writing this book was to produce a modern work 
on the lines of the second or last edition of Gegen- 
baur’s ‘‘Grundriss der vergleichenden Anatomie,”’ 
which was published twenty-four years ago. The 
book deals in a concise manner with the structure 
of all animals from the Protozoa to the highest Verte- 
brata. The character and mode of treatment of the 
subject will be sufficiently described by the statement 
that the author closely follows in Gegenbaur’s foot- 
steps. For his material he has drawn very largely 
from Gegenbaur’s recent ‘‘ Vergleichende Anatomie 
der Wirbelthiere ’’ (1898 and 1901); but as he devotes 
much more space—almost half the book—to the In- 
vertebrata than is given to this branch of the subject 
in the latter work, he has freely used the facts and 
illustrations found in the great treatises of A. Lang 
and Korschelt and Heider in compiling the first part. 

The whole book, with the exception of the part 
dealing with the structure of the brain of vertebrates, 
concerning which the author has published some 
original memoirs (‘‘ Morphologisches Jahrbuch,’’ 1898 
and 1900), is obviously a compilation, and not from the 
original writings, but from such books (themselves of 
necessity largely compilations) as have already been 
mentioned. The result is what one would naturally 
expect. The book reproduces many of the mistakes 
of the works from which it is derived, and adds not 
a few misinterpretations which do not occur in these ; 
the information is not up to date. The author is, for 
example, unaware of J. P. Hill’s discovery of a placenta 
in the Marsupialia, and is apparently ignorant of 
Willey’s work on Balanoglossus; the descriptions are 
disjointed and difficult to understand, such as would be 
written by one who has no adequate practical acquaint- 
ance with the facts, or has not digested the mass of 
pabulum with which he is dealing. Anyone who has 
had occasion to make use of the last edition of Gegen- 
baur’s ‘‘ Vergleichende Anatomie ’’ knows to how 
great a degree this work fails to reach the high level 
of the first edition, which was written when the author 
was in his prime. In the last edition Gegenbaur relied 
in too many cases upon the immature work of young 
contributors to the ‘* Morphologisches Jahrbuch ”’ in 
preicrence to more trustworthy researches published 
elsewhere. All such faults are reproduced in Haller’s 
book. 

The attempt to cover so vast a field as the entire 
animal kingdom is such a colossal undertaking in the 
Present state of knowledge that one hesitates before 
hastily passing judgment on tHe work as a whole. In 
such circumstances the reviewer naturally turns for an 
estimate to those parts of the book in which the author 
might claim to write as an expert. The portion deal- 
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ing with the brain ef the Vertebrata is almost entirely 
original. 

The difficulty of understanding the author’s mean- 
ing which characterises the greater part of the book 
is greatly increased in the case of the nervous system 
by his frequent abuse of terms and the needless inven- 
tion of new names for structures which already have 
designations familiar to all anatomists. But, in 
addition, his account of the brain is so studded with 
inaccuracies that the mere enumeration of them would 
fill the whole space devoted to this review. It is 
sufficient to quote only a few from among many others 
equally astounding. While he correctly locates the 
caudal limit of the forebrain on the dorsal side at the 
posterior commissure, he places it on the ventral side 
at the junction between the mid- and hind-brain, which 
he calls sulcus interencephalicus (p. 623 and else- 
where). In reptiles, birds, and mammals he calls the 
paraterminal body (which in mammals becomes con- 
verted into the septum lucidum and the precommissural 
area) by the name ‘‘ gyrus fornicatus ’’—a term which 
is employed by all other anatomists to designate a 
strip of neopallium above the corpus callosum (pp. 633 
and 638 inter alia). To add to the confusion, he labels 
the fascia dentata in a marsupial brain ‘ gyrus 
fornicatus ’’ (p. 640). In figures of the brains of 
reptiles, birds, and a mammal (rabbit), he labels as 
** sulcus coronarius ’’ furrows which are certainly not 
homologous the one with the other; and even in the 
mammal it is not the “‘ coronary ’’ but the ‘ lateral ’* 
sulcus on which he has placed the label. On p. 638 he 


refers to the hippocampus as “ part of the occipital 
lobe,’’? and on the preceding page he states that the 
occipital lobe is separated from the frontal lobe in 
Echidna by the Sylvian fissure; by the latter term he 
refers to a furrow (pf, Fig. 629), which resembles the 


Sylvian fissure neither in form nor in position. But the 
most erroneous and hopelessly muddled parts of his 
account of the brain are his numerous references to the 
cerebral commissures. He seems to imagine that the 
‘‘fimbria’’ and ‘fornix’? (names applied by 
anatomists to different parts of the same series of 
hippocampal fibres) are independent structures, and he 
refers to the fornix-commissure by the term “ fimbria- 
commissure,’’ and applies the former term in one place 
to a part of the anterior commissure, which has no 
connection whatever with the fornix, and in another 
place to the corpus callosum! To this amazing con- 
fusion he adds the further error of attributing to 
Phascolomys a corpus callosum like that of Erinaceus, 
and representing an utterly different state of affairs in 
Didelphys, whereas all marsupials lack a true corpus 
callosum. 

His spelling of many terms is somewhat peculiar. 
As examples I might quote ‘ thalamocephalon ’’ (p. 
636), rhinocephalon (p. 638), “‘ thela (p. 637), and 
corpus callosi’’ (in several places). 

If we judge the whole work by the part to which 
the author has devoted his chief attention no con- 
demnation of it can be considered too harsh. It is 
confused, inaccurate, and difficult to understand. 

The book has one great redeeming feature in its 
numerous illustrations. They are, on the whole, well 
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chosen, clearly and yet artistically drawn, and excel- 
lently reproduced. The sources from which they were 
derived are indicated in some cases only, although a 
number of the unacknowledged figures will be familiar 
to the readers of zoological literature. 

There is an unduly large number of misprints in the 
book, especially in the lettering and the inscriptions 
of the various figures. There is no bibliography. 

G. E. S. 


LIQUID CRYSTALS. 

Fliissige Kristalle: sowie Plastizitét von Kristallen im 
Allgemeinen, Molekulare Umlagerungen und Ag gre- 
gatzustandinderungen. By Dr. O. Lehmann. Pp. 
vi+264; atlas of 39 photographic plates. (Leipzig: 
W. Engelmann, 1904.) Price 1/. net. 

_— may be the ultimate conclusion of 

physicists concerning the explanation of the 
interesting phenomena described by the author of this 
volume under the term “ liquid crystals,’’ and however 
diverse may be the views entertained as to their bear- 
ing on current molecular theories, there can be no 
difference of opinion as to the value of the work before 
us, in which the description of these phenomena is so 
clearly set forth and so fully illustrated. 

It was in 1889 that Dr. Otto Lehmann, the professor 
of physics in the Technical High School of Karlsruhe, 
and the author of many memoirs dealing with the 
application of microscopical methods to physical re- 
search, first suggested the use of this term “ liquid 
crystals.’? The acceptance of the term by physicists 
and crystallographers has not been by any means 
universal or unqualified, and in certain quarters it has 
been received with something like ridicule. The 
general attitude which, with our present knowledge of 
the subject, it may be wise to preserve was well 
expressed by Prof. Miers in an article upon the subject 
which he contributed to Science Progress of January, 
1897 :— 

““It will be wise to retain the names crystal and 
crystalline in their old significations, rather than to 
extend them so as to include the birefringent liquids 
whose existence has been established by Lehmann. It 
may be that these remarkable drops are examples of 
liquid matter in which particles while free to move 
are compelled to preserve the same orientation, and 
differ in this respect from ordinary liquids. But 
whether this peculiarity of structure, whatever may be 
its nature, is really analogous to that of solid crystals 
is a question in which it will be better not to commit 
ourselves to an answer by applying the same name to 
both until more is known about the structure both of 
liquids and solids.” 

It is not probable that the present volume will 
materially affect the cautious verdict pronounced by 
Prof. Miers, seven years ago, on behalf of crystallo- 
graphers and physicists, for although many new and 
interesting observations are added to those announced 
in Prof. O. Lehmann’s earlier memoirs, there is 
nothing in the work before us which can be regarded 
as supplying absolutely conclusive or crucial evidence 
on the subject. 

In his original memoir Dr. O. Lehmann was able 
to confirm the observations of Reinitzer and of Gatter- 
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mann that certain organic compounds possess two 
melting points, and he showed that, at temperatures 
between these two melting points, the substanc.s, 
though possessing the freedom of motion of liquids, 
affect polarised light like crystals, and, like crysta's, 
exhibit the phenomenon of dichroism. 

In the treatise under review the list of organic 
compounds exhibiting these remarkable properties is 
considerably augmented, though all the newly descriled 
substances are closely allied in their chemical naire 
to those previously known. Dr. O. Lehmann pyo- 
poses to divide them into two classes—*‘ Fliesseiide 
Krystalle,’’? in which between the two melting points 
the crystal retains something of its original form, 
modified by the rounding of the edges and ang\rs, 
though two of them brought into contact have suffici: nt 
mobility to enable them to unite; and true ‘ Fliissige 
Krystalle,’”? in which, although the original crystal 
form is wholly lost and the substance forms rounded 
and very mobile drops, the double refracting and other 
optical properties of the crystal are nevertheless re- 
tained. It is, however, admitted by Lehmann that the 
distinction between these two classes of substances is 
neither very definite nor of fundamental character. 

It is impossible in the space at our command, even 
if such a course were desirable, to enter upon the dis- 
cussion of the physical relations of solids and liquids 
which the author bases on his observations. On many 
points he arrives at conclusions in marked opposition 
to those maintained by Butschli, Nernst, Ostwald, and 
other physicists. 

By the aid of the beautiful photographs, so admirably 
reproduced in the plates, and the numerous diagram- 
matic figures in the text, the reader will find it possible 
to follow and understand the very interesting observ- 
ations of the author. The value of the photographs 
would certainly have been increased if, in every case, 
the degree of magnification had been indicated; and a 
detailed description of the plates with a good index 
would have added to the value of this very important 
treatise. 


THE TESTING OF STEELS. 
Relations between the Effects of Stresses Slowly 
Applied and of Stresses Suddenly Applied in the Case 
of Iron and Steel. Comparative Tests with Notched 
and Plain Bars. By Pierre Breuil. Pp. vii+152+ 
23 plates. Jour. Iron and Steel Inst. Supplement, 
vol. Ixv. (London: Iron and Steel Institute, 1904.) 
ONSIDERATION of the subject of tests and test- 
ing should be approached with a very open mind, 
not only because it is the common meeting ground of 
the engineer and the metallurgist, but because it is 
a difficult subject of compromise, where the selected 
method is practically never ideal. Steel is necessarily 
as often submitted to tests which it is hoped will give 
a measure of its qualities as to those stresses to whic! 
it will be exposed in practice. The latter is tl 
practical ideal test short of behaviour in actual us: 
which is seldom feasible, as often the finish of tl 
test would require to be left to another generation. 
Thus the real purpose of tyres or rails is to wear w 
without breaking; nevertheless, they are often testu 
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to destruction by a falling weight, and the material 
invariably so in tension. 

Again, some members of a girder are in tension, 
othcrs in compression, while practically all are passed 
on the measure of their qualities given by the tensile 


| 


test. For a certain elastic limit and maximum stress | 
the highest elongation and reduction in area are | 


assumed to indicate the toughest steel. 


For materials | 


where great toughness is of paramount importance, the | 
tensile, cold bending, and even quenched bending are | 


typical tests, and on the whole they have served well; 
but in perhaps one case out of many thousands mild 
stec| snaps in use without elongation after satisfying 
all ordinary tests for ductility. Cases such as these, 
which, though rare, may entail great loss of life or, as 
in the case of certain parts of vessels of war, might 
mean disaster to a whole crew, have probably been 
the exciting cause which has set men on the search 
for some means of detecting these rare cases where 
the risk would justify the extra expense. 

It is evident that this case of one in thousands 
cannot be touched by experiments on (to quote the 
author) ‘no less than five tons of various kinds of 
specially manufactured metal,’’ for that particular one 
must be found by the real test of failure in ordinary 
use and experiments made on it. The author’s un- 
conditienal advocacy of the plain tensile and bending 
tests, and scornful reference to the others, indicates 


either that he is happy in a paradise which need not | 


be specified or that many eminent practical and 
scientific engineers and metallurgists are at the pre- 
day unnecessarily anxious. No one would 
advocate the abolition of the tensile tests, as they are 
required for the engineer’s calculations, and are 
generally a sufficient guarantee of trustworthiness. 
The sole contention is that in certain special cases 
something more is necessary. 

The reviewer has been engaged during the last two 


sent 


years with Prof. Arnold on this very matter, subject- | 
ing steels known to have failed in use to Arnold’s | 
alternating stress and other tests with a view to find | 


a practical system which will eliminate those possess- 
ing this curious brittleness. Two steels, one the best 
modern make of boiler plate, the other a steel which 
gave passable tensile tests and bent close double with- 
out a sign of distress, yet broke during the official 


hydraulic tests, gave very different results under the | 


special alternating stress test. These statements 
having reference to facts, no study of comparative tests 
on specially manufactured steels can strike at the root 
of the matter. Although to certain mechanical testers 


and men of figures the variations in some of the results | 
from the newer methods may look somewhat formid- | 


able when presented as percentages, the fact remains 
that these tests have picked out dangerous steels which 
had satisfactorily passed tensile and bending tests. 
Therefore some such new system. of testing claims the 
special attention of the designer of high-speed and 
other work where large issues, and possibly loss of 
would be involved by the failure of a member. 


luis volume is the Carnegie gold medal thesis for | 


ear, and deals with experiments on tensile tests, 
plain and on notched bars, slowly applied. 
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figures are given on the effect of size and form of 
notch. Plain and nicked bends slowly applied and as 
impact tests are also considered, but excuse is made that 
the subject is so large that it could not be adequately 
dealt with. The present writer is firmly convinced 
that it would count more for real solid progress if the 
Carnegie scholars were encouraged to take a smaller 
field and explore it more thoroughly, for to a steel 
metallurgist a brief paper embodying definitg and 
concrete results is far more valuable than a voluminous 
and indefinite thesis. It is worthy of note that the 
0-7 per cent. and 0.4 per cent. carbon steels contained 
0-34 per cent. and 0.22 per cent. silicon respectively, 
amounts that would debar their acceptance under 
British specifications, not on account of the tensile tests, 
but because of their suspected greater liability to break 
under vibration. A. McW. 


CHEMISTRY OF THE PROTEIDS. 
Chemie der Eiweisskérper. By Dr. Otto Cohnheim. 
Zweite Auflage. Pp. xii + 313. (Brunswick: 
Vieweg und Sohn, 1904.) Price 8.50 marks. 
only four years have elapsed since 
the first edition of this work appeared, the great 
advances made in our knowledge of the chemistry of 
the proteids have necessitated a considerable revision 
of the book. The author, however, has found it 
possible to avoid any enlargement of the work by 
altering the order of subjects treated, and by stating 
the facts more concisely than in the previous edition. 
Some of the alterations in arrangement appear some- 
what difficult to justify. Thus, for example, in the 
earlier edition the physical characters were dealt with 
prior to the consideration of the more purely chemical 
properties of the proteids, while in this edition the 
order is reversed. As the first edition has been already 


| reviewed in Nature, only a brief account of the chief 
| additions to the second will be necessary. 


| lytic decomposition of the proteids. 


Perhaps the most important recent additions to our 
knowledge have consisted in the more complete separ- 
ation and identification of the products of the hydro- 
Dr. Cohnheim 


| gives an excellent account of the results obtained in 
| this field by E. Fischer and his pupils by means of the 
_ method of fractional distillation under reduced pressure 


of the ethyl esters of the amino-acids. This method 
has secured a much more complete separation of the 
amino-acids than any methods previously employed, 


| although the results obtained are still far from quanti- 


| tative. 


By its use E. Fischer has been able to prove 


| that certain amino-acids, namely, e-amino-valerianic 


and a-amino-8-oxypropionic acids, are much more 
widely distributed products of proteid hydrolysis than 
has been hitherto supposed. Fischer has also 
succeeded in separating two acids, namely, e-pyrrolidin- 
carboxylic and oxy-a-pyrrolidincarboxylic acids, which 
were hitherto unknown as products of the decomposi- 
tions of proteids. The latter acid was isolated from the 
residue rethaining after distilling off the esters of the 
amino-acids. A full account is also given of recent 
work on the more complete chemical characterisation 
of the amino-acids, including the separation of several 


Many | into optically active isomers. 


623 
0 T 
ay 
t i 
| 
r 
e q 
- 
q 
1 
4 
a 4 
t 
ty 
} 
f = 
; 
y 
1 
ti = 


NATURE 


[OcTOBER 27, 1904 


The isolation and determination of the probable con- 
stitution of tryptophane by Hopkins and Cole, and that 
of oxyphenylethylamine by Langstein and Emerson, 
may also be mentioned as some of the most important 
additions to our knowledge of the products of the 
hydrolysis of the proteids by the action of trypsin. Dr. 
Cohnheim appears to have omitted to mention the dis- 
covery of the latter substance. 

Our knowledge of the chemistry of the diamino- 
acids and other basic products of hydrolysis has not 
been so markedly increased. The constitution of 
histidin has not yet been determined, although the 
evidence so far obtained points to it being a pyrimidine 
derivative. The discovery by Herzog that it gives the 
biuret reaction is of much importance in view of the 
fact that this test has been used to distinguish between 
the more complex products of proteolysis which still 
retain proteid characters and the simpler chemical 
bodies resulting from more complete decomposition. 

The tables compiled by Dr. Cohnheim which give 
the nature and quantity of the products of hydrolysis 
of various proteids and albuminoids form a very useful 
addition to the book. 

The third chapter of the general part of the work 
gives an interesting account of the chief views held 
with regard to the constitution of the proteids. The 
most interesting advance in this field is due to 
E. Fischer, who has shown that the amino-acids 
possess in a marked degree the power of reacting with 
one another to form more complex bodies. The proto- 
type of these substances—glycylglycin—results from 
the union of two molecules of glycin with the elimin- 
ation of the elements of water, the amine group of 
the one molecule reacting with the carboxylic group 
of the other to. form an amide. By extending this 
synthesis Fischer has succeeded in preparing com- 
pounds of three or more molecules of various amino- 
acids to form compounds which he terms polypeptides. 
Some of the more complex polypeptides resemble pep- 
tones in many of their chemical properties. 

In the special part of the work the section on the 
proteids of plants has been much extended. The 
section on nucleoproteids gives a good account of 
_recent work elucidating the constitution of the pyr- 
imidine derivatives, uracil, thymin, and cytosin. Con- 
siderable additions, embodying the work of Nencki and 
Zaleski, and of Kiister on the decomposition of 
hzmatin, have also been made to the chapter on the 
blood pigments. 

The second edition of the work well maintains the 
high standard for completeness and accuracy secured 
by the first one. 


OUR BOOK SHELF. 


Elements of General Radio-Therapy for Practitioners. 
By Dr. Leopold Freund, Vienna. Translated by 
Dr. G. H. Lancashire. Pp. xix+538; illustrated. 
(New York and London: Rebman, Ltd., 1904.) 
Price 215s. net. 

Dr. FREUND is so well known to English workers in 

electrotherapeutics that any work written by him will 

be welcome. To his earliest writings the profession 
is largely indebted for the first experimental work in 
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radio-therapy, and the results were sufficient to indicate 
the possibilities of X-rays in therapeutic work as well 
as in diagnosis. The work before us shows that Dr. 
Freund has based his experimental research upon a 
thoroughly scientific knowledge of what has been done 
by others as well as by himself, and consequently |] 
workers with X-rays will feel indebted to him for his 
book and gratefully acknowledge this. 

In his preface Dr. Freund states that he has 
attempted to bring the essential features of a rec: nt 
form of treatment before the notice of a larger circle 
of medical men, that he has tried in a comprehensive 
way to explain the technique, the indications for tre.t- 
ment and the results to be expected, while at the same 
time tabulating and arranging the fundamenial 
physical laws so as to explain the physiological effects. 
That he has succeeded no one will doubt who reads the 
work, and that the views of others have not been {or- 
gotten is made evident by the fact that he quotes more 
than eight hundred writers upon the subject. The 
author admits that this branch of science can hardly 
be said to be more than in its infancy, that there «re 
gaps in our knowledge to be filled in and errors to be 
corrected ; but notwithstanding the doubt expressed in 
some quarters we have already achieved brilliant 
theoretical and practical results which lead him to hope 
that radio-therapy will obtain an acknowledged place 
among our methods of treatment. In support of this 
view he says one need only refer to the undeniable and 
astonishing results already achieved in skin disease. 

After a short but expressive introduction referring 
to the physical aspect of the question, Dr. Freund 
divides the work into five sections. The first deals with 
the elements of electricity, and this section should be 
useful to medical practitioners who are desirous of 
obtaining the acquaintance with physics necessary to 
understand this special branch of surgery. The second 
part treats fully of high-frequency currents, the third 
section is devoted to X-rays, the fourth to Becquerel 
rays, and the fifth to treatment with heat and light 
rays. 

A careful perusal of the different chapters will con- 
vince anyone that Dr. Freund has fully succeeded in 
his aims; and that the text-book under notice will 
become a popular one is certain. That it will be re- 
garded as one of the standard works on the subject no 
one can doubt. 

English workers are largely indebted to Dr. 
Lancashire for his excellent translation of the work, 
and to Mr. Clarence A. Wright for his notes on 
instrumentation published in connection with the 
English edition, which are introduced at the end of 
the book. 

The whole is clearly and scientifically written. 
There are one hundred and seven illustrations taken 
from the original text, and the author, translator, and 
publisher are to be congratulated upon the success of 
their efforts. 


Physiography. 
Nature. 


An Introduction to the Study of 
By T. H. Huxley. Revised and partly re- 
written by Prof. R. A. Gregory. Pp. xi+423; with 


301 illustrations. (London: Macmillan and Co., 

Ltd., 1904.) Price 4s. 6d. 
Tue task of revising and bringing up to date Huxley’: 
inspiring text-book of physiography was one not to b: 
lightly undertaken, -but it could not well have been 
placed in better hands than those of Prof. Gregory. 
In spite of the many fine qualities of the origina! 
volume, and of the author’s belief that its methods 
could be adapted with little difficulty to any localit: 
by an intelligent teacher, it can scarcely be questioned 
that the usefulness of the book was somewhat restricte: 
by its special reference to the Thames and its basin. 
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In its new form, however, the book no longer specially 
appeals to those who dwell in this neighbourhood, but 
js equally applicable to any river basin. 

While the value of the book is undoubtedly much 


enhanced by the judicious additions which have been | 
made to the text, the most notable feature of the new | 


edition is the abundance of excellent illustrations. 
The majority of these are from actual photographs, 
and depict a great variety of natural objects and pheno- 


mena, among which are clouds, glaciers, volcanoes, | 


earthquakes, and geological structures. This unique 
value, makes the book of quite exceptional interest, 
and it is pleasant to learn that many of the pictures 
hav’ been generously contributed out of regard for the 
memory of Huxley. The scope gf the subject, as here 
set orth, is such as to make it the natural complement 
of the ‘‘ nature-study’’ which refers chiefly to the 
various forms of life. That is to say, it is regarded 
entirely as an introductory subject, dealing with in- 
animate nature; and it may be remarked that it does 
not unduly encroach on the domains of physics, 
chemistry, or astronomy. We are glad to note that 
instructions for practical work, which is obviously 
esscntial to make the study of the greatest educational 
value, are in course of preparation. Meanwhile, the 
present book will be heartily welcomed as a clear, 
attractive, and trustworthy introduction to the study 
of science. F. 


Die Theorie det Direkten Anpassung und ihre Bedeu- 
tung fiir das Anpassungs- und Deszendenzproblem, 
Versuch einer methodologischen’ Kritik des 
Erklarungsprinzipes und der botanischen Tatsachen 
des Lamarckismus. By Dr. Carl Detto. Pp. 214; 
mit 17 Abbildungen im Text. (Jena: Gustav 
Fischer, 1904). Price 4 marks. 


Or two well-known tenets of Lamarckism, the inherit- 


ance of acquired characters, and the power of ‘‘ direct | 


adaptation ’? on the part of the individual organism, 


the consideration of the former is relegated to a few | 


pages at the end of the present work, = phoned | figured are very handsome, resembling in miniature 


concerned in combating the latter. 
winian book is, in fact, occupied in an endeavour 
to prove that individual organisms possess no 
mysterious and inexplicable power of adjusting them- 
selves to their surroundings, and that from this point 
of view the theoretical basis of Lamarckism is unsatis- 
factory. The first two chapters largely deal with 
psychological considerations, terminology, and defini- 
tions. The third chapter quotes and considers the 
views of Lamarck, H. Spencer, Eimer, Warming, von 
Wettstein, and others, so far as they relate to “‘ direct 
adaptation.’”? The fourth chapter (pp. 81-188) is de- 
voted to the discussion of the facts and phenomena that 
are usually cited as demonstrating the power of direct 
adaptability on the part of individual organisms, and 
to alternative explanations of these. It is this chapter 
that will appeal most to the busy botanist, who, after 
ascertaining the meaning of the two new terms 
“ccologism and cecogenesis,’? may find it 
advisable to commence the book at this point. The 
following selected headings suffice to illustrate the 
kind of subjects dealt with :—methods of interpreta- 
tion of the facts of ‘direct adaptation ’’; direct 
adaptation in bacteria, fungi (including a discussion 
of « biological species of Uredinezw), and Euglena; 
physiological adaptation among highly organised 
plants {races produced by nutrition, climatic adapta- 
tion in respect to duration); structural adaptations 
among highly organised plants (cecological conver- 
gence of types; parallel variation in xerophytes, 
hydrophytes, halophytes; shade-leaves). 
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The Photographic Reference Book. Edited by 
J. McIntosh. Second edition. Pp. 344. (London: 
Iliffe and Sons, Ltd., 1904.) Price 1s. 6d. net. 

Tue first edition of this book was chiefly compiled by 

using the columns devoted to answers to corre- 

spondents of Photography as a basis, the work being 
undertaken by Messrs. W. A. Watts and Henry 

Sturmey. In the present issue the material has been 

largely rewritten and much new matter added, so that 

the book may be considered as practically a new one. 
however, confined himself to the 
original object for which the book was written, namely, 

a worker’s handbook, and as such the reader will find 

that the present volume is a handy and useful vade 

mecum. The great point about a work of this 
character, if it is to be useful, is the facility with which 
any information that is desired can be found and 
correctly given. Both these desiderata are here, for 

a capital index supplies the former and the paragraphs 

under the different headings complete the latter. 

Many subjects were chosen at random, and in each 

case the facts required were easily found and fully 

given. As a book of reference this issue should be the 
companion of many photographers. 


Transactions of the South 
Society. Vol. xiii. Part i. Pp. 1-293; plates 1-4 
(43-46 of the whole series). Descriptive Catalogue 
of the Coleoptera of South Africa (Lucanide and 
Scarabeide). By L. Péringuey. (Cape Town, 
1904.) 

An exceedingly valuable synopsis of South African 

Coleoptera, chiefly by Mr. Péringuey, the worthy 

successor of Mr. Trimen in the South African Museum, 

is at present being published in the above named 

Transactions. Vol. xii. was devoted to the descriptive 

catalogue of Lucanidz and Scarabzidz, and vol. xiii., 

a goodly instalment of which now lies before us, con- 

tinues the subject. It includes the subfamilies 

Sericinz (tribes Sericini and Ablaberini) and Melolon- 

thinz (tribes Pachypodini, Sparrmannini, and the first 

four groups of the Melolonthini). Many of the species 


African Philosophical 


the magnificent Goliath beetles of the west coast of 
Africa. The work is too highly technical for detailed 
notice here, but the excellent tables and descriptions 
of genera and species will render it very useful to 
students of South African Coleoptera. We hope in 
time to possess equally elaborate works on the insects 
of all the British colonies. 


Toning Bromides and Lantern Slides. By C. Win- 
thrope Somerville, F.R.P.S. Pp. 72. (London: 
Dawbarn and Ward, Ltd., 1904.) Price 1s. net. 


Tuts is a collection of formula for many methods, 
practically, perhaps, all the methods in use, for toning 
‘* bromide ”’ prints. Lantern slides do not appear to 
be mentioned in the text, and it can hardly be sup- 
posed that all the processes given are available for 
them, as, for example, the ‘‘ hypo and alum, or * boil- 
ing’ process.” Perhaps in future editions this part of 
the subject will receive more attention. The author 
is enthusiastically in favour of the choice of bromide 
printing rather than the other methods of photographic 
printing available. To him it is “‘ the ideal of the 
present day.’’ He actually compares it with platinum 
and carbon printing to the disadvantage of these for 
fineness of result, and claims for it an equal per- 
manency. Of course many will not agree with the 
author in this, but it is an advantage to have the 
formule preferred by one who thoroughly believes that 
the process treated of is altogether the best, and to have 
the results of his experience. 
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LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Further Discovery of Dodos’ Bones. 


Since the astonishing discovery, in 1865, of innumerable 
bones of the dodo in the peat of the Mare aux Songes by 
Mr. George Clark, of Mahébourg, in Mauritius (Ibis, 1866, 
pp. 141-146), whereby Prof. Owen was enabled to describe 
the greater part of the skeleton of that remarkable bird 
(Trans. Zool. Soc., vi. pp. 49-80), and the subsequent re- 
searches at the same place of Mr. Sauzier in 1889, the 
results of which, when worked out by Sir Edward Newton 
and Dr. Gadow (Trans. Zool. Soc., xiii. pp. 281-302), almost 
wholly completed our knowledge of its osteology—besides 
affording evidence of the former existence of other con- 
temporary species now extinct—nothing more has been re- 
corded on the subject.’ It was therefore with great interest 
that, just five years ago, October, 1899, I received a letter 
from M. E. Thirioux informing me of his having found, in 
the preceding month of August, some remains of at least 
two dodos in a small, partly collapsed cave, about 800 feet 
above the sea, and about two miles and a half from Port 
Louis. Encouraged by this success M. Thirioux continued 
his operations, a matter of some difficulty, not to say 
danger, from time to time, and was good enough to keep 
me acquainted with many of the results, sending me photo- 
graphs of the bones which he was fortunate in disinterring 
from the soil. They were not all dodos’ bones, but some be- 
longed to other extirpated forms of birds—as the brevipennate 
parrot (Lophopsittacus), the ‘‘ Poule Rouge ’’ (Aphana- 
pteryx), and the coot—and reptiles—as Didosaurus and 
one or more of the land tortoises—all of which are very 
imperfectly known, while some of the small dodo bones are 
of great rarity, and at least one of them (the pygostyle) 
had not been seen before. From that time until very recently 
M. Thirioux has been continuing his researches, and has 
consequently formed a very considerable collection, which 
he now writes to me he has disposed of to the Museum of 
Mauritius, and I can but express the fervent hope that some 
competent person may be found to work it out and publish 
a memoir on it which will be a worthy successor to those 
that I have already mentioned. “ ALFRED NEwTon. 

Cambridge, October 20. 


The Forest-pig of Central Africa. 


_ THERE are two good mounted specimens of the forest-pig 
in the Museum of the Congo Free State at Tervueren, near 
Brussels, where I had the pleasure of examining them in 
July last. M. A. Dubois, conservator of the Roval Museum 
of Natural History at Brussels, told me that he intended 
to describe the animal in conjunction with Dr. Matschie, 
of Berlin, but I am not aware ‘that their description has 
yet been published, so that I hope the forest-pig may re- 
main known by the excellent name Hylochcerus, proposed 
for it by Mr. Thomas. ’ 

As regards the ‘ third mysterious animal ”’ of the Congo 
Forest alluded to by Sir Harry Johnston in his letter on this 
subject (NATURE, p. 601), I have little doubt that it was 
the fine antelope of the genus Tragelaphus, lately described 
by Mr. Thomas as Baeocephalus euryceros isaacsoni (Ann. 
Nat. Hist. (7), v. p. 310, and Proc. Zool. Soc., 1902, ii. 
Pp. 319). The first pair of horns of this species was obtained 
by Mr. F. J. Jackson in 1897 (see Proc. Zool. Soc., 1897, 
Pp. 455), but it is only recently that the perfect specimen 
which now adorns the mammal gallery of the British 
Museum was procured. 

The ‘“‘ abnormally developed horns of the cow eland ”’ 
referred to by Sir Harry Johnston have nothing to do with 
this antelope. They will be found fully described and figured 
in the ‘* Book of Antelopes ”’ (vol. iv. p. 209). 

P. L. ScLater. 


1 Some reputed dodos’ bones, said to have been found in a cavern (Proc. 
Zool. Soc., 1885, p. 719), turned out to be turkeys’ (0p. cit., 1890, p. 402). 
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Average Number of Kinsfolk in each Degree. 
Tue letter you forward to me from Prof. G. H. Br\an 
gives an opportunity of discussing the question some\ jit 
more thoroughly than space allowed in my brief memoir of 
September 29. 

The writer says:—‘‘Is Dr. Galton’s deduction of « —} 
correct? 1 should have thought that if a parent ha: d 
male and d female children, each female child would |: we 
d—1 sisters and d brothers.”’ 

The objection holds good only on the erroneous su) )0- 
sition that each and every family of 2d children consist of 
d boys and d girls; it does not hold good on my supposi on 
that each such family contains on the average d boys nd 
d girls. The inclusion of the omitted word introduces a sew 
set of considerations. They depend on the variety of the 
possible forms of combination of boys and girls in 2d 
children, which are 2d+1 in number, and on the frequ:ncy 
of each of these forms, which is given by the d+1 tern.- of 
the binomial expansion of (1+1)*¢. The exact char. ter 
of the process concerned is clearly appreciated by thorou::hly 
working out some particular case, say that of d=2}, were 
the number of children, 2d, in each family will be 5. There 
are then 6 possible combinations of boys and girls, forming 
6 different classes, shown in the first three lines of the table. 


| 
(1) | Classes a I. | 1. | Ve | VI. 
| 
| 


(2) | Boys in each family ... 


5\4| 3] 2| t| © 
(3) | Girls in each family... > 1 | 3) 4] 5 
(4) | Sisters in each family...) | —| 2| ©/12)20 


(6) | Girls in all the families ....— 5 | 20/30/20! 5 %o 
(7) | Sisters in all the families... | — | 20 20. 160 


of each of these classes (n.(n—1) sisters to nm girls). 
Thus in each famiiy in class vi. there are 5 girls, con- 
sequently 5X 4=20 sisters, in class v. there are 4 girls, and 
4X3=12 sisters, and so on. The total number of combin- 
ations of boys and girls in a family of 5 children =2°=32, 
which are distributed into six classes according to the familiar 
binomial fashion as above; these are shown in line (5). 
Multiplying each entry in (5) with that in the same column 
in (3) we obtain line (6), which shows that the total number 
of girls in the 32 families is 80 (=2} x16, as it should be). 
Multiplying similarly the entries in (5) by those in (4) we 
obtain line (7), which shows that the 80 girls have between 
them 160 sisters ; consequently each girl has on the average 
2 sisters. This is identical with my d—}3. 

I have made similar calculations for values of d=1, 13, 
2, 2} (above), and 3. In each case the result is that a girl 
has on the average d—} sisters. It may therefore be 
assumed that the reasoning by which I originally arrived 
at that deduction is correct. 

Before concluding, I should like to direct attention to a 
slip of the pen in the last line but one of my memoir, which 
somehow escaped correction; the term d=5 should have 
been 2d=5. ‘The context corrects the mistake, which may 
nevertheless puzzle the reader for a while. 

Francis GALTON. 


Mendel’s Law. 

In his letter of last week detailing his most interesting 
experiments on cross-bred maize, Mr. R. H. Lock makes 
the following statement :—‘‘ I see from the published account 
of a recent discussion at the Cambridge meeting of ‘he 
British Association that the facts of Mendelian segregat‘on 
are still disputed by the biometric school of evolutionists. 
Now it is easy to make a general statement about some 
vaguely defined group of men, and I have no right to sp: ik 
for biometricians as a body. But as inventor of the term 
biometry, I may perhaps be allowed to say what I uncer- 
stand by it as a science, and to restate what I said vw th 
some emphasis at the Cambridge meeting. Biometry 's 
only the application of exact statistical methods to ‘he 
problems of biology. It is no more pledged to one hy)0- 
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thesis of heredity than to another, but it must be hostile to 
all treatment which uses statistics without observing the 
jaws of statistical science. The criticism which has been 
published in Biometrika upon Mendelian work has attacked 
its too frequent want of method and of logic, and I think 
no one can have read recent literature without seeing that 
the criticism has been effective in its aim. Even Prof. 
Tschermak now allows a large influence to ancestry, 
although he asserts that the offspring are not distributed ** in 
the proportions of Galton and Pearson.’’ As I have never 
distr'buted the offspring in fixed proportions, I may perhaps 
be content with the admission. 

| have headed my letter ‘‘ Mendel’s Law,”’ but the diffi- 
culty is to know what is understood by this term. Mr. 
Lock: reproves me in his ‘* Studies in Plant Breeding in the 
Tropics’? because I distinguished a theory of the pure 
gam -te from pure Mendelianism, for I thought, and still 
think, Mendel himself considered ‘* dominance ”’ an essential 
part of his system. Another Mendelian protagonist, Prof. 
Cast!e, in his last paper writes :—‘* The basic principles of 
Mendel’s law are two, the principle of dominance and the 
principle of segregation.’’ Which view is the correct one? 
If Mendel’s law be limited to its earliest form, then it may 
cover Mendel’s own observations and Mr. Lock’s maize, 
but there are many other cases of segregation which it 
does not cover. So far as I am aware, the only attempt to 
carry out any form of Mendelianism to its logical con- 
clusion was produced by one biometrician at the suggestion 
of a second. I refer to my memoir in the Phil. Trans.— 
‘A Generalised Theory of Alternative Inheritance with 


Special References to Mendel’s Laws.’’ Even then we did 
not succeed in making the fundamental hypotheses wide 
enough to cover the case of man, but we did show—what | 
must be obvious on consideration—that a description by 
modern statistical methods of actual observations need not, 
as such, be itself opposed to any physiological hypothesis. 
Out of Mendelianism came on analysis the condemned ‘‘ law 
of regression’’ and the diminishing correlations of the 
“ancestral law ’’ whenever a population springing from 
hybrids mated at random. 

One might at least have hoped that this result would | 
have demonstrated how idle it is to contrast a school of 
** Mendelians ’’ with one of ‘‘ Ancestrians.’’ It is, I fear, 
however, vain for the biometrician to try and right himself 
with the non-mathematically trained biologist. | Notwith- 
standing that in every generation dealt with in my memoir 
the fundamental idea of Mendel is accepted and the re- 
crossing of the parental forms with each member of the 
generation occurs and is treated as giving its Mendelian 
result, Mr. Lock in his ‘‘ Studies in Plant Breeding ”’ states 
that | entirely ignore Mendel’s demonstration of the truth 
of his hypothesis by the process of recrossing with the 
parental form. The only ignoration seems to be one on 
Mr. Lock’s part of what lies behind the mathematical 
symbols. What, then, is the Mendel’s law for which Mr. 
Lock provides a ‘‘ crucial experiment ’’? The mere fact of 
segregation? Two grey-eyed human parents will produce 
blue- and brown-eyed children; this has been long known, 
and is equally crucial.. The segregation of recessives in 
certain cases in the proportion of a quarter? This is a 
fact, but, accepting the fact, is it needful to accept Mendel’s 
theory to describe it? For Mr. Lock’s maize, as for mice, 
we may fairly ask where the other homozygote is before 
we accept the experiments even as complete cases of the 
old simple Mendelianism. But Mr. Lock tells us that not 
even in 1900 did Mendelians suppose Mendel’s law to hold 
good jor all characters in all species. The experiment is 
therefore clearly not ‘‘ crucial”’ for heredity at large. It 
is of interest, great interest, as adding to the number of 
things in which a Mendelian proportion of°1 in 4 holds 
for recessives. Will anyone explain why ‘the’ absence of 
colour bulks at present so largely in the characters for which 
this proportion holds? There must be some physiological 
ground for it. Kart Péarson. 


| singular cubic or quartic curve. 


The Formation of Polonium from Radium. 
idea has for some time been afloat that the polonium 

“n radio-active minerals is a product of the radium | 
‘ey contain. I have recently made an experiment | 
seems to afford considerable evidence that this is | 
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the case. Some radium salt of quite low activity (barely 
sufficient to produce fluorescence), which has been in my 
possession four years or more, was dissolved in water, and 
some cupric chloride added. The solution was precipitated 
with sulphuretted hydrogen (the copper served to give a 
manageable quantity of precipitate). 

The sulphide was very active. It was dissolved in 
nitric acid, and a plate of bismuth immersed in the solution, 
in order to collect polonium, after Marckwald. This plate 
became intensely active, giving a rays only. The activity 
was sufficient to light up a blende screen. ‘The rays showed 
diminished penetrating power the further they had pene- 
trated ; their initial penetrating power was exactly the same 
as that of the rays of the polonium from pitchblende. 

1 think it will be agreed that the activity of this bismuth 
plate may be regarded as due to polonium. Its activity has 
not yet diminished. The question remains, was this 
polonium part of the original mineral, or has it been 
generated since? It is difficult to believe that the radi- 
ferous barium could have been freed from copper, bismuth, 
and the other metals in pitchblende, without being freed 
from polonium too. 

I am making fresh experiments to see whether the form- 
ation of polonium. can be. traced in a radium solution 
initially quite free from it. R. J. Strutt. 

Terling Place, Witham, Essex. 


Misuse of Words and Phrases. 


UNFORTUNATELY a good style of writing English is not a 
strong point among men of science, especially mathe- 
maticians. The chief defects may, I think, be classed under 
three heads. First, grammatical errors, such as Bessel 
functions, the Faraday effect, an uniform density instead of 
Bessel’s functions, Faraday’s effect and a uniform density. 
Secondly, the use of uncouth, inelegant, and inaccurate 
phrases, such as coal-stuff-gas, stretch-squeeze ratio, non- 
Thirdly, a vague, obscure 
and slovenly mode of constructing sentences, whereby the 


| author envelops his meaning in a cloud of mystery instead 


of enlightening the understanding of his readers. In fact, 
the sentences of some authors are so inartistically worded 


| as to produce the impression that they labour under the 


delusion that a vague and obscure style of writing is evidence 
of profundity, whilst a clear and lucid one betokens shallow- 
ness. 

The English language is by no means an easy one to 
write clearly and concisely, which is due to various causes, 
amongst which may be mentioned the absence of 
declensions. In Latin the nouns to which two pronouns 
respectively refer are always known if (as frequently 
happens) their genders are different; but in English con- 
siderable care is often required in the arrangement of a 
sentence so as to avoid ambiguity. 

As regards the choice .of language, there are two cardinal 
rules to be observed. In the first place, words are to be 
construed according to their natural and literal meaning 
unless there is something in the context to show that they 
are used in an artificial or secondary sense; secondly, 
lucidity and brevity ought always to be aimed at, and 
circumlocution and verbosity avoided. 


October 22. A. B. Basset. 


The British Association and Referees. 


Tue correspondence in NATURE some time ago respecting 
referees induces me to send you the following singular 
example of their unbusiness-like ways in the hope that 
greater care may be exercised in the future. 

I submitted a radium paper to Section B for the Southport 
meeting. It was accepted; the usual proof was printed, 
revised by me and returned. At Southport it was decided 
by a joint committee of Sections A and B that the radium 
papers held by the latter should be handed over to Section A. 
This was done. It appears that my paper, now in new 
hands, was submitted to a referee and condemned. At the 
close of the meeting I was informed of the fact by the 
In the meantime, however, in 
reply to my personal inquiries, I had become acquainted with 
the state of things, and ventured partly to express my views 
on radio-activity at the discussion in Section A. In the sub- 
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sequent report of this discussion in your Journal these views | 
were suppressed. ‘The abstract of the rejected paper was 
printed in the annual report of the British Association, just 
issued, among the Section B papers, from the officers of 
which section I had received uniform courtesy and consider- 
ation throughout the transaction. 

Now such a joint resolution as I have mentioned ought 
to have precluded any referee from rejecting a paper which 
had already been approved, and I have to suggest that a 
by-law be framed to render an occurrence of this kind 
impossible in the future. WiuiaM ACKROYD. 


Striped Hawk-moths in Sligo. 


Tere has been a letter or two in recent numbers of 
Nature on the finding of rare moths in England. It may 
be of interest to the writers to know that in the middle 
of last September there was caught in the town of Sligo 
a specimen of the striped hawk-moth. It was captured in 
the printing office of the Sligo Independent, its great bulk 
first attracting attention and then its beautiful markings. 
I know but very little about insects, the honey bee excepted, 
but I carefully compared the living object with a description 
and coloured plate in a work on Lepidoptera, and have no 
doubt but that it was the very thing your correspondents 
are making so much ado about. It is now preserved in a 
little collection of Mr. Irvine (Ratcliffe Street), but the 
gorgeous colouring has all gone, and the striping is barely 
traceable. I have been told that another exactly similar 
moth was found last year a few miles from Sligo along the 
sea coast. 

I never noticed one of these insects before, but if it be 
such a rarity in the British Isles as your correspondents 
seem to hold, it is easy enough to account for its presence | 
in the present instance. Sligo is a sea-port town, and in 
August last a cargo of timber from, I was told, South 
America was discharged. Most likely the eggs came over 
in the timber and were here hatched out. 

Josern MEEHAN. 

Creevelea, Drumkeeran, co. Leitrim. 


THE SIMPLON TUNNEL. 


A’ the Simplon Tunnel is rapidly approaching com- 

pletion, natural curiosity is aroused as to the 
extent to which the accuracy of the alignment has been 
attained. This is a riddle which can only be answered 
when the last metre of rock has been removed and the 
two headings unite. 

It was hoped that this international meeting of 
Switzerland and Italy, under Mont Leone, would take 
place in October, but in consequence of unexpected 
difficulties which occurred early in September, it is 
probable that the actual junction will not occur so 
soon. 

The setting out of the centre line of the tunnel is 
done every month by the company and contractors, 
but, in addition to this, the work is checked several 
times in the year by the Government engineers. On 
these occasions the work in the tunnel is entirely 
suspended, so as to ensure that the atmosphere for 
the entire length shall be bright and clear. A small 
slit of light is thrown into the tunnel by means of a 
powerful lamp, and by the aid of theodolites this is 
taken right up to the working face. It is anticipated 
that when the actual meeting occurs the error in level 
will be nil, and that the error in direction will be 
under eighteen inches. 

As our readers know already, the length of the tunnel 
will be 12} miles, all of which has been penetrated 
with the exception of a short distance of about 260 


line tunnels 50 feet apart, axis to axis, and the object 
of having two tunnels in place of one has been fully 
justified by later experience, and for the following 
reasons. The ventilation is much more efficient, one 
tunnel being used as an “ intake ”’ for fresh air, which 
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yards near the middle. The work consists of two single | 
| 


is blown in by powerful high-speed fans working with 


| a water-gauge of nearly g inches, the other being the 


outlet; in case of derailment of a train occurring it 
cannot possibly run into a train in the opposite dir: c- 
tion; when repairs are required one tunnel can je 
closed for a time, the traffic being conducted in ‘ie 


Fic, r.—The Great Spring, 12,000 gallons per minute. 


other; and finally, which is most important, the 
crushing weight of the material overhead is much 
more easily dealt with than it would be in a 
double line tunnel. When it is remembered that the 
overlying rocks extend to a height of 7005 feet, and 
that the workmen are at the enormous distance of 
nearly 13 miles below the surface, or 50 per cent. more 


Fic. 2.—The Brandt drill at work at the ‘‘face.” Daily progress 18 feet. 
Size of heading 1o feet x 6 feet. 


than man has ever been heretofore, it will be realised 
that not only is the pressure enormous, but the heat 
is also great; in fact, the pressure which has ben 
encountered is so great that in one place the arching, 
consisting of granite blocks, is 2 metres in thickness. 
The tunnel is arched throughout, as it was deemcd 
advisable that no risk should be incurred of even 4 
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sma!! fragment of rock falling on to the permanent 
way. 

In order that the present condition of the work may 
be better understood, a longitudinal section along the 
line of the tunnel is given, drawn to a small scale; 
and, with a view to illustrate the facts better, the 
gradient is very considerably exaggerated. 


It will be noticed that the gradient rises from each 


end of the tunnel towards the middle, the object of | 


which has been to provide efficient drainage from the 
face, and it is an instance of the prudence which 


has been exemplified throughout the entire work that | 


this system was adopted from the commencement. In 
driving a heading forward under a mountain, it is a 
matter of very common occurrence that springs of 


SwitZeERLand 
Metres 


prevent delay, this was done for some considerable 
distance; but in consequence of a hot spring being 
encountered at the ‘‘ face ’’ on the Swiss side it was 
deemed necessary to withdraw the workmen, and the 
tunnel between points A and B has become filled with 
hot water. 

At each end of the tunnel—Brigue at the north 
portal, and Iselle at the south or Italian entrance—a 
large and well equipped installation is provided for 
carrying on the works, and each of these is provided 
with machinery of sufficient capacity and power to 
serve for half the distance, that is, to the summit of 
the tunnel at A. 

The work of actual perforation at Brigue and Iselle 
began in August, 1898, by hand, and by Brandt drill 
in December, 1898. When, however, the advance from 
the Italian entrance had reached a point between 15 
and 16 kilometres, the great spring of 12,000 gallons 
per minute was encountered. This caused a delay of 
several months, thus throwing back the progress very 
considerably. In the meantime, the advance from 
Brigue proceeded rapidly, the summit A being reached 
in the month of December, 1903. Then arose the 
question, as already explained, in order to save time, 
of driving the tunnel downhill in order to meet the 
workmen coming up from Italy. 

Meanwhile, the work on the Italian side has been 
pushed forward until the distance remaining to be 
pierced, as already mentioned, is only some 260 yards; 
but a serious difficulty has arisen, for again a hot 
spring has been encountered, and the temperature of 
the rock in the advance gallery is 108° F. 

The system adopted for dealing with hot springs 
is very ingenious—and at the same time very simple. 
It was at first proposed to conduct the hot water out 
of the tunnel through pipes, but the simpler and more 
efficient method, which was adopted, is to play a jet 
of cold water into the fissure from which the hot water 
is escaping, and thus to cool it down to such a degree 
that the workmen are not seriously incommoded ; they 
are then able to continue the drilling and blasting. 

A channel or canal is being excavated at one side of 
the tunnel to carry the hot water from the spring to 
the outside, and this will be covered over with non- 
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Fic. 4.—Longitudinal section of Simplon Tunnel. 


Water are encountered; consequently, on the ascend- | 


ing gradient, the water flows away by gravity from 
the workmen; but should the work be carried out on 
a descending gradient, then the water accumulates 
where the men are working, not only causing them 
inconvenience and delay, but requiring to be pumped 
out over the highest point of the rails. 
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In order to 


conducting material to prevent the heat rising into 
the tunnel. 

The question arises from whence this great heat 
comes, for although observations made in various wells 
and borings in all parts of the world give an approxi- 
mate figure of 1° F. rise in temperature for each 70 
feet of vertical depth, this is insufficient to account for 
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what has been encountered, and one is driven to the 
conclusion that some portion of the thermal result is 
due to the internal heat of the earth arising from 
volcanic agency. 

The energy and skill of those in control, amongst 
whom are Colonel Locher, Herrs Brandau, Pressel, 
Kager, Sulzer, and many othess, are surmounting 
these difficulties? and it is anticipated that without any 
very great delay the junction of the headings will be 
effected. 

Certainly no tunnelling operations in any part of the 
world have been exposed to such vicissitudes and 
difficulties, and when the arching of the tunnel is fully 
completed little will be left to show how hardly earned 
has been the victory over physical obstructions. 

It is expected that within three months of the pierce- 
ment trains will be running, and the railway will prove 
to be a most important link in the line of communi- 
cation between Rome, Genoa, and Milan with 
Lausanne, Berne, and mid-Europe. Francis Fox. 


WATER-DROPPERS AND RADIUM 
COLLECTORS. 


T is more than forty years since Lord Kelvin com- 
menced a new era in measurements of atmospheric 
electric potential by devising the water-dropper. 
Though marking a great advance, and simple in its 
construction, the water-dropper has not increased the 
happiness of those responsible for the conduct of self- 
recording meteorological instruments. It has weak- 
nesses which it takes some time to discover, and which, 
when undetected, may lead to serious error. Some of 
the earlier forms had their water reservoirs so con- 
structed that the pressure under which the jet issued 
varied considerably with the time since the reservoir 
was filled. Punctuality in filling the reservoir had in 
this case the disadvantage of accentuating a sub- 
sidiary diurnal variation not due to nature. |The mis- 
directed attention of spiders, variations of moisture, 
and other meteorological conditions, produce changes 
of insulation in the water tank; choking of the jet 
occasionally happens through impurities in the water, 
and in severe winters there may be complete stoppage 
through freezing of the jet. As this major catastrophe 
usually occurs at night, it generally entails a consider- 
able loss of trace. 

The idea of replacing the water jet by some radio- 
active substance presented itself pretty soon after the 
announcement of Becquerel’s discoveries. The report 
of the International Meteorological Committee, which 
met at Southport in 1903, contains a note by Prof. 
Paulsen on his early use of a radio-active powder. 
This was spread on filter paper resting on a disc of 
copper, a thin covering plate of aluminium serving 
as a protection against rain. In this form the 
apparatus was used in Iceland in 1899-1900. M. 
La Cour modified this form by mixing the powder with 
caoutchouc into a paste, which was spread on a disc 
of copper, while a thin copper grating was pressed 
down on the top of the paste before it was quite dry. 
This form was used with satisfactory results in Fin- 
land in 1900-1. After wetting by rain, however, its 
efficiency was temporarily lessened. The same report 
also describes an instrument which M. Moureaux had 
had in use for some time at Pare St. Maur Observatory, 
Paris. It employs as collector chloride of radium in 
a shallow copper vessel, over which is soldered a plate 
of aluminium 0.1 mm. thick to keep out rain. Chloride 
possessing 5000 times the activity of uranium was not 
sensitive enough, but chloride with 30,000 times the 
activity of uranium gave good results. M. Moureaux 
so arranged matters that he could at pleasure record 
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the electric potential, practically at a fixed point, either 
by the radium collector or a water jet. In this way ie 
obtained an electrogram, successive portions of which 
were obtained in immediate sequence by the two 
collectors. Unless the times of the change had be; 
indicated, one could not have told by inspection of tie 
curve—which is reproduced in the report—whi! 
collector was being used. When M. Moureaux’s nce 
was written the radium had been in use for sever 
months with satisfactory results. A foot-note, ho 
ever, of later date, mentions that some months lat 
the radium was found to have produced a number 
minute holes in the aluminium, and that it was io- 
tended to dispense with the aluminium and protect | \e 
radium against rain by coatings of varnish. It wis 
further hoped that this would admit of the use of 
cheaper chloride of less radio-activity. 

The employment of radium is thus hardly out of tie 
experimental stage, and any one adopting it at pres¢nt 
would be well advised to check the action from time to- 
time by recourse to a water jet. It would also be 
desirable to make sure before final adoption that the 
radium does not itself modify the potential which it is. 
desired to record, more especially in calm weather. 
Whatever the final outcome may be, it is at least satis- 
factory that M. Moureaux’s experiments showed agree- 
ment between the water jet and the radium collector 
when both were upon their good behaviour. 

C. CHREE. 


of 


NOTES. 

Tue friends of Prof. G. Carey Foster, F.R.S., are taking 
the occasion of his recent retirement from the principalship. 
of University College, London, as an opportunity of show- 
ing their appreciation of him by promoting a fund with the 
object of having his portrait painted for presentation to 
the council of the college, and a replica for presentation to 
Mrs. Foster. The president of the movement is the Right 
Hon. Lord Reay, G.C.S.I., and the vice-presidents are Sir 
Norman Lockyer, K.C.B., Sir Oliver Lodge, and Sir Arthur 
Riicker. Further information with regard to the scheme 
may be obtained from the secretaries of the fund, University 
College, Gower Street, W.C. 


Tue death is announced at Hamburg, on September 27, 
of Dr. H. Kortum, professor of mathematics at the technical 
college at Bonn. 


Tue Naples Academy of Physical and Mathematical 
Sciences offers prizes of 500 francs to the authors of the best 
papers in Latin, French, or Italian on the two following 
subjects: the processes of formation of urea in the animal 
organism, and the evolution of the ovaric ovum in the 
Selacii. The essays are to be sent in anonymously, bearing 
a motto, on or before June 30, 1905. The Padua Society 
of Encouragement offers, to Italian subjects only, two 
prizes of 5000 francs for an essay on the present state of 
the problem of electric traction on railways, and for a new 
method of diagnosing the disease of pellagra previous to its 
development. This competition closes on June 30, 1906. 


A PETITION has been presented to His Majesty in Council 
asking for the grant of a charter of incorporation to tie 
South African Philosophical Society under the name of 
The Royal’ Society of South Africa.’’ 


Mr. Witrrep Mark Wess has accepted the honorary 
secretaryship of the Selborne Society. 

Tue death is announced of Dr. Tillaux, professor of 
surgery in the University of Paris, president of the Acadery 
of Medicine, and Grand Officer of the Legion of Honour 
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Dr. Doyen is stated by the Paris correspondent of the 
Daily Chronicle to have succeeded in isolating a micro- 
organism in cancer, and to have prepared a curative serum 
for the disease. It is proposed to institute a committee to 
investigate Dr. Doyen’s claims and reputed cures. 


Ay appeal to the Danish people was issued at Copenhagen 
on Gctober 18 for contributions to defray the cost of a 
monument to the late Prof. Niels Finsen, the discoverer of 
the light cure, and also for the establishment of a fund to 
be devoted to scientific and humanitarian purposes in accord- 
ance with his wishes. 


Ac-orDING to the Daily Chronicle of October 17, a speci- 
men of the water-warbler (Acrocephalus aquaticus) has been 
taker. at Clay-next-the-Sea, Norfolk. Up to the year 1894, 
at any rate, only three specimens of this warbler were 
definitely known to have been taken in Britain, one of 
these being now in the museum at Dover. 


Mr. A. W. Irrer informs the Times that while an 
artesian well was being sunk on his property near Ayles- 
bury, at a depth approaching 500 feet, the whole tackle was 
blown out of the bore-hole, and after a ** noise like thunder,”’ 
lasting for several minutes, natural gas rushed out, and on 
being ignited burnt with a brilliant light. He states that 
when he wrote, on October 19, the gas had been issuing 
for forty-eight hours, and was still pouring out at a pressure 
of more than 50 Ib. to the square inch. 


Tue Times correspondent at Copenhagen reports that 
shocks of earthquake were felt at 11.15 a.m. on October 23 
throughout the Scandinavian countries. Disturbances 
occurred almost simultaneously at Stockholm, Christiania, 
Gothenburg, the northern part of Jutland, Malmé, and 
Copenhagen. The severest shock was in the Danish town 
of Aalborg. The earthquake was felt at Skagen, 
Frederikshayn, Hjérring, and Brénderslev, and in the 
Island of Laesé, but no serious damage was done. Tele- 
grams from Christiania show that there was a great panic 
in the city. 


Tue British Fire Prevention Committee’s programme for 
the new winter session, which has just commenced, in- 
cludes the preparation and issue of a report on the great 
Baltimore conflagration. Further reports will be issued on 
various tests with sprinklers, lamps, and different forms of 
partitions. Arrangements are also being made for the 
organisation of branches of the committee in Canada, 
Australia, and New Zealand. The committee will assist in 
the preparation of the “‘ International Technical Dictionary,” 
which is being issued by the German Institution of 
Engineers, so far as technical terms regarding fire preven- 
tion are concerned. 


Major Powett Corton is about to start on another 
African expedition. The object of the journey, which is 
expected to occupy eighteen months, is to explore the ex- 
tensive country lying between the Nile and the Zambesi. 
After investigating the Great Forest and the district to the 
west of Lake Kivu, the region to the west of Tanganyika 
will be traversed, and the expedition will then proceed south 
towards Katauga. Major Cotton expects to come out in 
British territory in Nyasaland, whence he will travel to the 
coas* by the Zambesi. Every facility will be given to Major 


Cotton by the Belgian Government, and as he will travel 
the entire length of the Congo State, there is every reason 
to hope that much may be added to the knowledge of the 
natural history of this part of Africa. 
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A CORRESPONDENT suggests a means of obviating, in 
the ordinary form of Atwood’s machine, the difficulty that 
the acceleration of the moving system is not constant, but 
increases continuously as more and more of the string passes 
over the pulley to the descending side. He proposes to 
connect the masses on both sides of the pulley to an endless 
cord, and so to ensure that the total length of string remains 
the same throughout. 


A report has been received from the members of the 
sleeping sickness expedition of the Liverpool School of 
Tropical Medicine. Writing from Lisala, on the Upper 
Congo, they state that they believe they are leaving the 
districts where sleeping sickness is rife. Investigations 
have been made into cattle disease in the Congo Free State, 
and measures have been devised which, it is hoped, will 
enable stock to be raised there without difficulty. 


It is stated that craw-craw, a common skin affection on 
the west coast of Africa, has made its appearance in 
Birmingham. The. disease is due to a nematode worm 
allied to the filaria, and it is reported that Mr. J. D. Whittles, 
lecturer on dental histology and pathology in the University 
of Birmingham, has detected the worm in the blood of several 
persons. Confirmation of this observation will be awaited 
with interest. 


We have received the report of the Glasgow Municipal 
Commission on the Housing of the Poor. Among the many 
recommendations contained in it, one suggests that, with 
the view of encouraging private enterprise to erect suitable, 
sanitary, and cheap rented houses for the poorer classes, 
some relaxation of the provisions of the Building Regu- 
lations Act should be favourably considered by the corpor- 
ation under proper safeguards. 


In the Scientific Memoirs of the Government of India 
(No. 11) Lieut. Christophers, I.M.S., gives additional 
particulars respecting the Leishman-Donovan body or 
parasite (see Nature, vol. Ixx. p. 534). He states that the 
bodies described by Wright in tropical ulcer are indis- 
tinguishable from those found in cases of enlarged spleen 
in Madras. The bodies may occur in the leucocytes in the 
peripheral blood, but have not been detected in the red blood 
cells. 


Tue ‘General Report and Statistics of Mines and 
Quarries,”’ part ii., for 1903, is in many respects interesting 
reading. The general death rate from accidents of those 
employed in coal and metalliferous mines shows a steady 
decrease, having fallen from an average of about 2-25 per 
thousand during the years 1873-82 to 1-25 per thousand 
during the years 1898-1903. On the other hand, in the 
Cornish mines, and probably elsewhere, the death rate from 
phthisis among men from twenty-five to forty-five has very 
greatly increased during the last few years, and is attribu- 
table to the use of rock drills, which cause much dust. 
Reference is also made to the outbreak of ankylostomiasis 
in the Cornish mines. 


From Mr. J. Wheldon, of Great Queen Street, we have 
received a catalogue of books and papers on invertebrates 
(other than insects). 


In the October number of Nature Notes the editor com- 
mences a series of papers on the geology of scenery, dealing 
in this instance with stratification. 


AccorpDINnG to the annual report for 1903-4, the rate of 
additions to the industrial section (inclusive of ethnology) 
of the Indian Museum, Calcutta, is such that it is in- 
creasingly difficult to find space for the accommodation of 
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the new specimens. The superintendent has to report the 
theft during the year of a quantity of gold jewellery, of 
which no trace has been discovered. 


ZOOLOGICAL papers received from America in our last 
week’s batch include a treatise on Acarina, or mites, by 
Mr. N. Banks; notes on Hawaiian reptiles, by Mr. R. C. 
McGregor; on reptiles from Missouri, by Mr. J. Hurter; 
two molluscan papers by Mr. F. C. Baker, and a third, by 
Mr. T. L. Casey, on the gastropods of the family Pleuro- 
tomatide. 
of the U.S. National Museum, the rest in the Transactions 
of the St. Louis Academy. 


Tue American Naturalist for July and August contains 
a report of the proceedings of the first annual meeting of 
the eastern branch of the American Society of Zoologists, 
held in Philadelphia in December last. Of its other con- 
tents, perhaps the most interesting is a paper, illustrated 
with a coloured plate, by Mr. M. M. Mayland, on the 
colour-variation displayed by a small local form of the 
common marine gastropod Neritina virginea, which inhabits 


“* Salt Pool,’’ near Port Henderson, Jamaica, and is also | 


found in a fresh-water stream in the same island. In the 
one instance the dwarfing is attributed to the extra salinity 
of the water, in the other to its freshness. The diversity in 


colour and colour-pattern of both the normal and the dwarf | 


forms is extraordinary, and perhaps unparalleled, but all the 
variations intergrade. 


Mr. H. INGLE, who recently went from the Yorkshire 
College to take charge of the chemical work of the Trans- 
vaal Department of Agriculture, contributes a short paper 
to the department’s Journal on the composition of Transvaal 
soils. About a dozen typical soils from different parts of 
the country have been examined by him. He finds that, as 
compared with English soils, Transvaal soils are somewhat 
markedly deficient in nitrogen and phosphoric acid, but he 
very properly points out that their fertility cannot be judged 
of entirely by European standards. The soils are in reality 
much better than analyses made in the ordinary way would 
lead us to suppose. When Dyer’s method was employed 
the proportion of available to total phosphoric acid and 
potash was found to be high, much higher than is usually 
the case in this country. As a set-off to the natural poverty 
of the soils in nitrogen, Mr. Ingle indicates that the receipts 
of combined nitrogen from the atmosphere are probably 
higher in South Africa than in England. In February and 
March of this year, for example, the rainfall collected in 
Pretoria brought down about 2 lb. combined nitrogen per 
acre, whereas at Rothamsted the average annual receipts 
of the soil from this source amount to some 43 Ib. only. 
In addition to nitrogenous manures, Transvaal soils require 
compounds supplying phosphoric acid and lime, and of the 
manures imported basic slag is suggested as likely to be 
most economical. 


As a contribution to the volume which was prepared in 
honour of Dr. P. Ascherson’s seventieth birthday, Dr. Stapf 
has written a sketch of the distribution of the grasses in 
South Africa. Two main subdivisions are distinguished, 
a smaller group of forms extending into the tropics and a 
larger endemic South African group, which includes sub- 
tropical and temperate forms. The tropical and subtropical 
species are allied to the palxotropic flora of tropical Africa ; 
the temperate element has affinities with some grasses of 
Asia Minor and Australia, but how and when they have 
been connected is not obvious. There is an accumulation 
of temperate grasses, many of them endemic species, in the 


The first two are published in ‘the Proceedings | 


Cape district, which suggests that the land formerly exten: 
further south. 


a 


AccorpiNG to Circulars received, the Department of A. -j- 
culture in. the United States, through the Bureau of 
Forestry, offers the services of its officers to farmers and 
landowners as advisers in the matter of tree planting od 
forest conservation. As for the conditions under which *\;\s 
help is given, preliminary examination is defrayed by ( \¢ 
department, but if the undertaking is sufficiently exten. ve 
to require a survey and special plans, the owner has to pay 
| actual and necessary expenses; the object is to prove to 
| timber-land owners that conservative methods of lumber'ng 
will pay. 


| 

| In the Revue Scientifique of October 1 Prof. A. Thauzi-s, 
| of Périgueux, resumes the discussion of the question as to 
the manner in which carrier-pigeons find their way hone. 
In the same journal for March 24, 1900, Mr. de Cyon «x- 
pressed the opinion that the sense of smell determines (‘ie 
proper direction, and it is to the refutation of this theory 
that the portion of the professor’s article published in the 
issue before us is devoted. Among other points cited to 
disprove the olfactory theory is the fact that young pigeons 
are frequently unable to discover the whereabouts of their 
dovecot despite the overpowering odour issuing  there- 
from. In the concluding portion of his critique, published 
in the issue of October 8, Prof. Thauziés discusses the theory 
that homing pigeons orientate by a ‘“‘ sense of attitude.” 
That is to say, they preserve a sense of direction by the 
number of times they have turned en route. After urging 
several strong and apparently fatal objections against this 
theory, Prof. Thauziés suggests that it may nevertheless 
contain a germ of truth. For the present, however, the 
‘* homing instinct ’? must reraain a puzzle. 


Tue current number of the Annals of the Royal Botanic 
Gardens, Peradeniya, contains several papers of interest, and 
helps to emphasise the necessity for a thorough study of the 
problems presented by tropical vegetation. A paper by Mr. 
R. H. Lock is of particular value in this connection. By 
a careful study of the rate of growth of giant bambcos, Mr. 
Lock has found that the difference in rate of growth between 
day and night is due, not to the alternation of light and 
darkness, but to the change in the conditions of moisture, 
the air being damper at night. The curve of rate of growth 
follows that of moisture and rainfall with most surprising 
closeness. The second part of Mr. Herbert Wright’s paper 
on Diospyros contains figures of the flowers, &c., in this 
genus, and shows the great need for study of tropical plants 
in the field as well as in the herbarium. The number also 
contains a paper by Dr. Svedelius on Enalus acoroides, the 
life-history of which he studied in the straits between Ceylon 
and India. The floral mechanism shows a very interesting 
difference from that of Vallisneria, correlated with the fact 
that Enalus is a marine plant. The male flowers are caught 
at low water and drawn under as the tide rises, pollination 
taking place subsequently. Another paper by Mr. R. Ii. 
Lock contains a preliminary statement of the results of the 
first ‘‘ Mendelian ’’ breeding work carried on in the tropics, 
and gives a number of interesting results with peas ani 
maize, mentioned in last week’s NaTuRE (p. 601). 


THE report of the Meteorological Commission of Cape 
Colony for the year 1902 shows that the interest taken in 
the progress of meteorology by the public is increasing. 
Rainfall is observed at 500 stations; this number includes 
58 second order (barometric) stations and 27 third order 
_(thermometric) stations. The report also contains sun:- 
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maries at a large number of stations in neighbouring 
colonies and in German South-West Africa. At the request 
of the Admiralty circulars were issued to all observers at 
secon! order stations south of 30° south latitude asking 
them ‘o take observations at Greenwich noon, in connection 
with :he National Antarctic Expedition. 


Tuy U.S. Hydrographic Office has issued a handy 
pamplilet of instructions, prepared by Mr. J. Page. for the 
use of the voluntary meteorological observers who contribute 
inforniation for the U.S. Monthly Pilot Chart; it will also 
be found very useful for all observers at sea. The number 
of vessels regularly engaged in its service exceeds 1800, 
and the list embraces the merchant marine of all nations, 
all the vessels of the U.S. Navy, and many foreign cruisers. 
The ‘orm of weather-register now in use was adopted in 
1888 ; it provides only for a single daily observation, to be 
made at Greenwich noon, instead of the old form recom- 
mended by the International Maritime Congress held at 
Brussels in 1853, which provided for observations at several 
hours. The registers are generally returned by post in a 
foolscap envelope at the end of each month, and supply the 
information required for laying down tracks of storms, and 
for the preparation of mean values for each month, 
published in the valuable monthly pilot charts, to which 
notice has frequently been directed in our columns. 


As interesting article on the development of the theory 
of electrolytic dissociation is contributed to the Popular 
Science Monthly (September) by Prof. Svante Arrhenius. 


Ix the Transactions of the Academy of Science of St. 
Louis, Prof. Francis E. Nipher discusses the speed of the 
trotting horse as a function of the time, and applies the 
empirical equation s=a+be-*™ to connect the speed s with 
the time ft in the problem or problems, of which he gives 
numerical illustrations. 


Ix a short but suggestive paper contributed to the Popular 
Science Monthly (September), Dr. Allan McLaughlin dis- 
cusses the problem of Hebrew, Magyar, and Levantine 
immigration. The first part deals with the persecution of 
the Jewish race in Europe, and the serious problem which 
America has to face in the building up of large ghettos in 
towns like New York by the overflowing stream of 
immigrants. Of the Magyar race only 27,124 subjects were 
landed in America in 1903, and these appear to be ideal 
immigrants but for their tendency to return to Europe. In 
regard to Levantine races, we are told that ‘‘ the Greeks 
are the best of this rather bad lot.’’ 


SEVERAL interesting papers on radio-activity are contained 
in recent numbers of the Atti dei Lincei (xiii., 3, 4, 5). In 
the first of these numbers Drs. G. Martinelli and A. Sella 
give measurements of the radio-activity ef the pozzolana 
from the neighbourhood of Rome. In the next Dr. G. 
Martinelli describes experiments to ascertain whether the 
reactions involving loss of weight (according to the theories 
of Landolt, Sanford, Ray, Heydweiller and others) are 
accompanied by radio-active phenomena. A figure is given 
of the apparatus, in which the reactions were produced 
inside a closed vessel in a dish placed under the electro- 
Scope ; but though each experiment was continued for two 
hours no positive results were obtained. Lastly, Messrs. 
G. Pellini and M. Vaccari discuss the chemical actions pro- 
duce’ by radium. They find that there are many chemical 
reactons produced by light on which radium has no effect, 
and (hat, as a general rule, the actions most affected are 


WE have received a reprint of @ paper by Prof. H. Geitel 


which is published in the Jahrbuch der Radioaktivitat und 
Elektronik under the title ‘* Elektrizitatszerstreuung und 


Radioaktivitat.’’ It forms a valuable summary of the de- 


velopment of the study of terrestrial electricity from the 


time of Coulomb to the present. 


In No. 7 of the Bulletin of the Royal Academy of Belgium 
M. H. Gillot publishes an experimental investigation of the 
properties of mixtures of the sugars and of the polyhydric 
alcohols. Melting-point curves are given for binary 
mixtures of saccharose, lactose, glucose, mannitol, and 
dulcitcl, which are of importance because they indicate the 
non-existence of isomorphism between these substances. 
On the other hand, the presence of more than one eutectic 
point in many of the curves probably means that in these 
cases definite compounds are produced. 


A prospectus has been issued by the Berlin Wireless 
Telegraphy Company, ‘‘ System Telefunken,’’ which de- 
scribes the organisation and scope of the company and the 
character of the apparatus covered by its patents. The 
company is an amalgamation of Messrs. Siemens and 
Halske and the Allgemeine Elektricitits-gesellschaft of 
Berlin, and its system a combination of the Braun-Siemens 
and the Slaby-Arco systems. The company has already 
equipped more than fifty German warships with its appli- 
ances, and its system has been adopted by the United States 
Navy. An especial feature of the prospectus, which is 
excellently illustrated, is the description of a portable 
apparatus designed for military field service. The trans- 
mitter and receiver are arranged so that a variation of 
several hundred per cent. in the wave-length of the electric 
waves can be rapidly made; in this manner disturbances 
caused by the enemy may be eliminated. 


Mr. H. J. Graisner, of Wigmore Street, will shortly 
publish ‘‘ X-Rays: their Treatment in Cancer and other 
Diseases,’’ by Mr. R. J. Cowen. 


Pror. MELDOLA has completed vol. i. of ‘* The Chemical 
Synthesis of Vital Products and the Inter-relations between 
Organic Compounds,’’ which is to be published by Mr. 
Edward Arnold on November 1. 


Tne syllabus of meetings for the session 1904-5 of the 
Hampstead Scientific Society gives full particulars of the 
subjects for the general meetings and for the separate 
meetings of the natural history, photographic, and astro- 
nomical sections. 


A new edition of Mr. Joseph Y. Bergen’s ‘* Elements of 
Botany *’ has been published by Messrs. Ginn and Company. 
A more careful study has been made in this edition of 
typical cryptogamic forms, and an outline of the ecological 
classification of plants has been added, as well as chapters 
on the ecology of leaves and the evolutionary history of 


plants. 


Messrs. HEFFER AND Sons, Cambridge, have in the press 
a book by Mr. S. W. Cole entitled ‘‘ Exercises in Practical 
Physiological Chemistry.”” The book, which is written for 
the use of medical students, is essentially a laboratory book, 
only those exercises being included which the author has 
found can be carried through in ordinary class work. 


Mr. W. B. Ciive has published a revised and rewritten 
edition of ‘‘ First Stage Magnetism and Electricity,’’ by 
Dr. R. H. Jude. The section dealing with electrostatics 


thos’ provocated by ultra-violet light or Réntgen rays. 
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has been curtailed and simplified, and a more practical 
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character given to the part on voltaic electricity. Under 
magnetism a brief account has been included of tubes of 
force, magnetic flux, permeability, and reluctance. 

New editions of three standard works on botany have 
just reached us from Germany. One volume is the third 
edition of Prof. G. Haberlandt’s ‘‘ Physiologische Pflanzen- 
anatomie ’’ (Leipzig: W. Engelmann), the second edition 
of which was reviewed in Nature of March 18, 1897 (vol. 
lv. p. 457). About sixty pages have been added to the 
work, and the number of figures has been increased from 
235 to 264. Mr. Engelmann has also published the twelfth 
edition of Prantl’s ‘‘ Lehrbuch der Botanik,’’ revised by 
Prof. F. Pax. The additional matter has enlarged the book 
by twenty-two pages, and twenty-five new figures have been 
included. The fourth revised edition of Prof. A. Engler’s 
‘* Syllabus der Pflanzenfamilien ’? has been issued by the 
firm of Borntraeger Bros., Berlin. The work is a summary 
of systematic botany, with special reference to medicinal and 
useful plants, and a survey of kingdoms and regions of 
flowering plants; it is of particular value to students of 
special and pharmaceutical botany. 


OUR ASTRONOMICAL COLUMN. 

A New Varias_e Star.—A telegram received at the Kiel 
Centralstelle from Prof. E. C. Pickering, on October 7, 
states that the object discovered by Mr. Stanley Williams 
on September 20 is, according to its spectrum, a long 
period variable star. 

On a plate obtained by Herr P. Gotz at Heidelberg on 
August 8-4 the star was fainter than B.D.+29°-4653, which 
has a magnitude of 9-2 (Astronomische Nachrichten, No. 
3971). 

EPHEMERIS FOR TEMPEL’s SecoND Comet.—In No. 3971 
of the Astronomische Nachrichten M. J. Coniel publishes a 
continuation of his daily ephemeris for Tempel’s second 
comet, extending from October 25 to January 1. 

Abstracts of the previous portions have already appeared 
in these columns, and the following is from the present 
publication :— 

Ephemeris 12h. (M.T. Paris). 
1904 @ app. § app. log. 4 12724? 
hm s. 


29 .. 17 39 37 ... —22 50 ... 0°2608 ... 
GO QO ... 8 ... ... — 


Nov. 2 ... 17 53 46 ... -23 25 ... ©°263q4 ... O°154 
» © .. 18 ... 54 ... 02662 ... 


10 ... 1833.40 ... 17 ... 09692 ... ©°390 
Although the comet was unsuccessfully sought during 
August and September, and, theoretically, its light should 
commence to diminish towards the end of the present month, 
the fact that at previous apparitions the light has been 
sensibly stronger after perihelion than before leads M. 
Coniel to hope that the object may yet be observed during 
its present return. As before mentioned in these columns, 
the feeble light of the comet, combined with its southerly 
declination, will render it a difficult object for observers in 
the northern hemisphere. 

Pu@pe: Saturn’s Nintu promised 
extended discussion of the observations of Phoebe by Prof. 
W. H. Pickering appears in No. 3, vol. liii., of the Harvard 
College Observatory Annals. 

The discoverer of the satellite therein describés the first 
discovery of, and the subsequent searchings for, the object, 
explaining in detail the examination of the plates and the 
difficulties experienced in recognising the satellite’s image. 

Sixty photographs of Saturn have, so far, been obtained 
with the Bruce telescope, and of these twelve were taken 
when the planet was moving rapidly, and were therefore 
useless in locating the satellite’s position. Several others 
were, for various reasons, useless, but the object sought is 


to be seen on forty-two plates, which are used in the 
discussion. 


After preparing the description of the observations nd 
results for the press, Prof. Pickering received information 
from Arequipa which considerably modified his ideas 0! the 
satellite’s orbit. An approximate ephemeris had been -ent 
to Prof. Bailey, at Arequipa, in March of this year, bu: he 
was unable to find the image of the satellite in the comp.ted 
positions. Subsequent research has shown that the mc.ion 
of this body in its orbit is probably retrograde, an unloo) ed- 
for possibility, since the other eight of Saturn’s sate! tes 
all have direct motions. Consequently Prof. Picke-ing 
gives the details of the reductions for both retrograde nd 
direct motion. 

The elements, as determined for the case of retrograde 
motion, are as follow :— 

Semi-major axis at a distance of 10 units measures 29 (2. 
This corresponds to a distance of 0-0862 astronomical \ vit, 
or 7,996,000 miles. 

Eccentricity ... ... ... =0°22 

Inclination to ecliptic... ... =5°°! 

Longitude of ascending node = 220° 

 perisaturnium.. = 289°'7 

Epoch of perisaturnium = 1900 Mar. (G.M.T.) 

The inclination of the orbit of Phoebe to that of Saturn 
is, therefore, 6°-o, and the longitude of the ascending nude 
is 170°-0. 

The eccentricity is remarkable as being greater than 
that of any other satellite or major planet in the solar 
system. 

The brightness of Phoebe is judged as two magnitudes 
fainter than that of Hyperion, which is assumed to be of 
the fourteenth magnitude. From photometric considerations 
the diameter of the satellite is thought to be about 200 miles. 

In conclusion, Prof. Pickering gives a table showing the 
differences between the computed and the observed places 
of the satellite, and then discusses the deviations and gives 
an ephemeris for 1904. 


Faint Stars NEAR THE TRAPEZIUM IN THE ORION NEBULA. 
—The lists of stars in the Orion nebula recently published 
by Profs. Wolf and Pickering included none of the stars 
near the Trapezium, because, with the short-focus cameras 
used in obtaining their plates, the images of the stars in 
that region were blotted out by the bright nebula. 

On the plates obtained by Prof. Ritchey in 1900 and 1901, 
using the Yerkes 4o-inch telescope with a yellow screen 
placed immediately in front of the plate, these fainter stars 
are easily seen, therefore Mr. J. A. Parkhurst has measured 
their coordinates from 6’ Orionis, and gives these, together 
with the magnitudes of the stars, in a list published in the 
September number of the Astrophysical Journal. The list 
contains forty-two stars, all within two minutes of are of 
the trapezium star 6’ Orionis, of which twenty-three were 
observed visually by Bond—these include ten observed 
photographically by Prof. Pickering—whilst nineteen are 
presumably catalogued for the first time. 


PHOTOGRAPHIC DETERMINATION OF PARALLAX.—Encouraged 
by the successful photographs obtained by Prof. Ritchey 
with the Yerkes 40-inch telescope, Mr. Frank Schlesinger 
tried several exposures with the same instrument for the 
determination of several stellar parallaxes. The yellow 
screen used in the former work was found to be unnecessary, 
and, as it introduced several troublesome errors, it was 
dispensed with. 

The great focal length of the instrument renders errors 
in measuring the plates much less important than when 
smaller instruments, such as those used in the production of 
the astrographic chart, are used, and Mr. Schlesinger com- 
putes the probable error for one exposure to be only 
+0"-030. 

Among the results obtained there occurs the parallax of 
the star Krueger 60 (R.A.=22h. 24m., dec.=+57° 10), 
which was placed on the working list because Prof. Barna” | 
suggested that it has a large parallax. The resu't 
shows that the suggestion is probably correct, and, if con- 
firmed by other measures, it places the star as one of ovr 
nearest neighbours, its parallax being +0"-278. This val: « 
was obtained as the result of measuring eight plates, co- 
taining twenty exposures, and using five comparison sti's 
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(Astrophysical Journal, No. 2, vol. xx.). 
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THE CLASSIFICATION OF THE STARS 
ACCORDING TO THEIR TEMPERATURE 
AND CHEMISTRY.} 

II. 
HE temperature relationships of the various groups in 
he classification of stars described in the previous 
are further illustrated in a diagram which is repro- 


artic le 
duce! in Fig. 6, from which it will be seen that the stars 
Highest temperature. 
10 Argonian 
9 Alnitamian 
\ 
Proto-hydrogen \ 
/ Stars 
/ 

$ = Crucian | \ Achernian ¢ 
= | Cleveite-gas Stars | 3 

7 = Taurian | Algolian 
| } 
= . . 

6 = Rigelian | |Markabian = 
} 
‘ | | 

5 = Cygnian || bo 
Proto-metallic Stars 

42 — | Sirian 5 
> | = 

Polarian | Procyonian 2 


2 — Metallic Stars | Arcturian 


1 Antarian | Stars with fluted spectra | Piscian 


Fic. 6.—Temp rel hip of stellar groups. 

are arranged in sixteen groups along a temperature curve 
having its apex in the middle. Apart from the inferences 
as to low temperature which may be drawn from the occur- 
cence of flutings, it will be remembered that while the 
evidence for temperature was primarily based on the 
strength of the continuous radiation in the violet, this de- 
tailed arrangement of the stellar groups depended upon the 
chemical sequence revealed by the successive predominance 
of metallic,’ proto-metallic, and ‘‘ gaseous’’ lines in the 
different stars. 

: This chemical sequence, however, so far as could be 
judged from the photographs then available, was identical 
with that derived from the investigation of the violet radi- 
ation, thus showing that the apparent 


In view of the important issues depending upon the correct 
determination of relative stellar temperatures, Sir Norman 
Lockyer has endeavoured to confirm his previous results by 
another piece of work, of which an account was recently 
communicated to the Royal Society.’ The previous con- 
clusions involving the intensity of the violet radiations de- 
pended upon photographs taken with optical appliances com- 
posed of glass, which has a marked absorption for these 
rays, and the relative intensities were judged by noting the 
limits of the spectra in photographs which were of the 
same intensity in the region about Hy. Although there was 
no reason to suppose that the general laws of continuous 
radiation would be modified in still more refrangible parts 
of the spectrum, it was possible to test the results further 
by including this region in the discussion. An instrument 
which was transparent to the ultra-violet radiations was 
necessary for this research, and the one devised for the 
purpose was a prismatic camera having a 2-inch 30° calcite 
prism mounted in front of a 23-inch quartz lens of 18 inches 
focal length (Fig. 7). The prism is so cut that its first face 
is perpendicular to the optic axis of the crystal, and it is 
so arranged that the incident rays are normal to this face. 
All the rays, therefore, pass through the prism parallel to 
the optic axis, and there is consequently no double 
refraction. 

By this means it became possible to utilise not only the 
length of the spectrum in the violet, but the relative bright- 
ness of the different parts to a greater extent than before. 

To make the matter clear, it may be pointed out that the 
temperatures of most of the stars are too high to permit 
of their determination from the actual limits of the con- 
tinuous radiations towards the violet, as might conceivably 
be done in the case of a red-hot poker, since these limits 
lie beyond the wave-length for which our atmosphere is 
transparent. The principle involved in the method employed, 
however, is clearly indicated by Sir Norman Lockyer in a 
quotation from Sir George Stokes,” the substance of which 
has been fully borne out by more recent work, namely, that 

‘* When a solid body such as a platinum wire, traversed 
by a voltaic current, is heated to incandescence, we know 
that as the temperature increases, not only does the radi- 
ation of each particular refrangibility absolutely increase, 
but the proportion of the radiations of the different re- 
frangibilities is changed, the proportion of the higher to 
the lower increasing with the temperature.”’ 

In the case of stars, the radiation is of course modified 
by the continuous absorption of the stellar gases and 
vapours ; but, so far as we know, the greater absorption is 
always associated with reduced temperature * and increased 
density, and regularly diminishes in intensity from the ultra- 
violet towards the red. 


chemical differences resulted from 
changes of temperature. The 
simplest explanation of the chemical 
changes is that afforded by the dis- 
sociation hypothesis, according to 
which the step from metallic to proto- 


metallic vapours is to be regarded 
as « breaking up of complex rnole- 
cular groupings into simpler ones 


still retaining characteristics which 
permit the parent substance to be 
distinguished, while the continuation 
of the process results in the reduc- 
tion of all substances to the finer 
forms of hydrogen and_ helium. 
lhe classification of the stars on a 
temperature basis is therefore of the 


utmost importance, not only for the 
indications which it gives as to the 
processes of stellar evolution, but 
also on account of the light which 
it throws on the dissociation hypothesis and the evolution 


of the chemical elements. Adopting the foregoing tempera- 
ture sequence of the various stellar groups, this side of the 
question has already been fully dealt with by Sir Norman 
Lokver in his work on ‘‘ Inorganic Evolution ’’ (Mac- 


millin and Co., Ltd., 1900). 
1 Continued from p. 614 
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Fic. 7.—Quartz-Calcite Prismatic Camera. 


Conclusions as to the temperatures of the stars, as was 
suggested by Crova in 1878, may therefore be based on 


1 Roy. Soc. Proc., vol. Ixxiii. p. 227 (1904). 

2 Roy. Soc. Proc., vol. xxiv. p. 353 (1876). 

3 It has been observed that various metals, including iron, produce a 
continuous absorption at the blue end of the spectrum when reduced to the 
state of vapour in the relatively cool oxy-hydrogen flame (Lockyer and 
Roberts-Austen, Roy. Soc. Proc., vol. xxiii. p. 344, 1875). 

4 Comptes rendus, vol. xvii. p. 981. 
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the relative intensities of different parts of the continuous 
spectrum. While this was in reality what had already been 
done in the case of spectra photographed with glass prisms, 
the new apparatus permitted comparisons over a much longer 
range. In each case the limits of the spectra towards the 
ultra-violet in the photographs are determined by the 
intensities of the spectra in that region and the duration 
of the exposures. 

To eliminate as far as possible the varying effects of 
atmospheric absorption, to which the ultra-violet rays are 
specially sensitive, and the errors which might arise from 
differences in photographic treatment, each selected pair of 
stars was photographed on the same plate when the stars 
had approximately the same altitude, and if any change in 
the atmospheric conditions were suspected the result was 
discarded. In each case an attempt was made so to expose 
the photographs that in every pair the intensity of the 
spectrum was as nearly as possible the same in both stars 
in the region between HB and Hy. This condition was 
very difficult to fulfil in actual practice, owing to the different 
magnitudes and declinations of the stars compared, and the 
consequent need for very careful adjustment of the clock 
rate. The difficulty was further increased on account of the 
different actinism of the stars in this part of the spectrum. 
The work, however, has resulted in a series of comparison 
photographs from which all variable conditions except the 
natural variations in radiation have, so far as possible, been 


Ultra-violet. 


less extended towards the ultra-violet than that of 9 Urs» 
Majoris, and the maximum intensity is much nearer the 
red end. 

The general result of this research is thus state 
‘* Taking the stars assumed to be hottest in the che: 
classification, we find that in all cases the relative leng 
the spectrum is reduced, and the relative intensity o 
red is increased, as a lower temperature is reached. 
is to say that where two spectra having their inten 
about the region H8-Hy equal are compared, we find 
in the cooler stars, according to the chemical classific: 
the emissions in the red preponderate, whilst in the h 
star the ultra-violet is more extended and intense.” 

In other words, the sequence of the various groups of - 
as determined by this more extended study of the conti: 
radiations, so far as the investigation has yet been ca: 
is identical with that previously arrived at from a discu 
of the line spectra. It follows, therefore, that the cla 
cation which was based upon the chemical difference 
dicated by the successive appearances of metallic, p 
metallic, and gaseous lines, in all probability reveals 
the true temperature sequence of the different varieti: 
stars. 

As pointed out by Sir Norman Lockyer, this result < at 
variance with that arrived at by Sir William and | ady 
Huggins. While also basing their conclusions as to re- 
lative stellar temperatures on the comparative intensities 


Blue. Red. 


Fic. 8.—Comparison of the spectra of pairs of stars at different temperature stages. Enlarged 3} times from the original negatives taken at the 


Solar Phy ics Observatory, South Kensington. 


(t) Vega, stage 4; Arcturus, stage 2. (2) 7 Ursa Majoris, stage 8 ; Capeila, stage 2. 


eliminated. Nine pairs of spectra are reproduced in the | of different parts of the continuous spectra, and recognising 


paper, and detailed descriptions of these, and other photo- 
graphs not reproduced, are given. 
idea of the results may be gathered from Fig. 8, showing 
two of the selected pairs of stars. It is necessary to point 
out that as the plates employed were but little sensitive to 
the green rays, there is a break in each spectrum from 
about A 486 to A 550, followed on the less refrangible side 
by a further portion of the spectrum having its centre about 
*““D.”? The numbered ‘‘ stages ’’ in the description refer to 
the ten horizons of mean temperature already shown in 
Fig. 6, stage 1 corresponding to the fluted spectra of the 
Antarian and Piscian stars, and stage 10 to the simplified 
spectra of the y Argus type. 

A glance at the photographs will suffice to show that in 
the case of each pair the star at the higher stage of tempera- 
ture, as previously determined from the investigation of the 
line spectra, has the greater development of the violet end 
of the spectrum, and that the difference is more marked 
the greater the temperature difference. In the first example 
it will be seen that, while the maximum intensity of the 
spectrum of Vega is in the blue, that of Arcturus is obviously 
much further towards the red end; the differences at the 
extremities of the spectrum are also very marked, Vega 
having the greater extension into the ultra-violet, and a 
relatively reduced intensity at the red end as compared 
with Arcturus. Again, in the second pair, in spite of 


A sufficiently clear | 


that some of the stars must be getting hotter, these observers 
have concluded that the highest temperature is to be found 
not in the white stars, but in stars resembling the sun. 
They write * :—‘‘ If the relative intensity of this part of the 
spectrum, from about K onwards to about A 3400, be re- 
garded as an indication of temperature, we should have to 


| consider Procyon as at a hotter stage than Vega, and that 


the highest stage of temperature is reached in the true solar 
stage, of which Capella is typical. Then a fall of tempera- 
ture sets in, as is shown in the advancing enfeeblement of 
this part of the spectrum in Arcturus, Betelgeuse, and 
Aldebaran.’’ Special stress is laid by these observers on 


| “the rather sudden fall of intensity of the continuous 


spectrum at about the place of the end of the series of dark 
hydrogen lines”? in such stars as Vega (a feature which is 
well brought out in the photograph of the spectrum of this 


| star reproduced in Fig. 8), but Sir Norman Lockyer stites 
| that this in no way affects his results, and promises another 


| paper dealing with this and similar points. 


The precautions 
taken by Sir Norman Lockyer to secure equal treatment for 


| the stars compared would seem to give his results greater 


| weight than those of the other observers, whose photographs 
| appear to have been obtained in the course of more or !ess 


relative over exposure, the spectrum of Capella is notably | 


No. 1826, VOL. 70] 


routine work on the spectra of individual stars. 
It should also be noted that the occurrence of proto- 
metallic lines has not been accepted as evidence of the 
1 * Atlas of Representative Stellar Spectra,” p. 35. 
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relatively high temperature of a star by some observers, in 
consequence of the production of these lines in arc spectra 
under certain special conditions. The recent work of Mr. 
C. de Watteville* on flame spectra in relation to spark | 
spectra obtained with and without self-induction, however, | 
appears to be entirely in harmony with the result derived 
from stellar inquiries by Sir Norman Lockyer. 
At present, then, the evidence available 
appears to favour the view that the chemical = 
differences indicated in the different groups ¥ 
of stars are due to differences of tempera- 
wre, and that successively higher stages 
of heat are indicated by the predominance 
of metallic, proto-metallic, and gaseous 
lines. Thus, although further researches 
on some points are needed, it is very prob- 
able that the new classification correctly 
exhibits the relative temperatures of the 
various stellar groups, besides giving ex- 
haustive definitions and providing a con- 
venient nomenclature. At the same time, 
the sequence of phenomena indicated in the 
classification seems strongly to support the 
dissociation hypothesis. A. FowLer. 


THE FALKLAND ISLANDS 
AND THEIR FAUNA. 
ME: RUPERT VALLENTIN, who has 
4 spent many years in the Falklands, 
where he has been an assiduous observer 
and collector of the fauna and flora, con- 


photographs, of those remote islands to 

the third part of vol. xlviii. of the Memoirs 

of the Manchester Literary and Philosophical Society, of 
which his article forms No. 23. The author alludes in the 
first place to the celebrated stone-rivers, which consist of 
slowly moving blocks of quartzite between banks of peat. 
In Mr. Vallentin’s opinion the stones forming these 
“rivers? had approximately attained their present position 
before the formation of the peat, and the “ rivers”’ 


ing, the sole remnant of the covering of vegetation is 
a mass of bog-balsam (Bolax globaria), as shown in Fig. 1, 
which, owing to its long tapering root, can obtain nourish- 
ment after the soil which supported other plants has been 
washed away. Very similar ‘* stone-rivers ’’ exist in parts 
of the Himalaya. 

Apparently the Falklands are by no means the desolate 


| 


tributes an excellent account, illustrated by Fic. 2.—Gentu Penguins on the Falklands. The birds in the background are running to the shore. 


spots we are often prone to imagine, the vegetation being 
locally abundant, and the shores of the estuaries and coves 
on part of West Falkland being fringed with bushes 
of the attractive Falkland box (Veronica decurrata), which 
has a beautiful and highly scented flower. With the aid 
of abundant manure, many English vegetables can be 
grown in sheltered spots. 

With regard to the fauna, the most 


| 


every “ stone-river ’’ islets of vegetation remain near the 

margins, these being most luxurious where the denudation 

has been recent. Where the denudation is of long stand- 
1 Roy. Soc. Proc., vol. Ixxiv. p. 85 (1904). 
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Fic. 1.—A mass of Bog-balsam near the edge of a Stone-river in the Falklands. 


have been produced by the denudation of the peat. In , 


interesting statement is the one to 
the effect that, so far as the author 
could ascertain, the Falkland Island 
wolf (Canis antarcticus) is now com- 
pletely exterminated. This latest 
addition to the list of animals extir- 
pated in recent years by human 
agency is the more to be regretted 
seeing that this wolf, or fox as it 
used to be called by the settlers, is 
an extremely interesting animal from 
the point of view of geographical dis- 
tribution, and one that is probably 
very insufficiently represented in our 
museums. According to Prof. 
| Huxley’s paper on the dentition of 
the Canidz, published in the Zoo- 
logical Society’s Proceedings for 
1880, the Falkland Island wolf is 
closely allied to the North American 
coyote, the remarkable feature con- 
nected with this resemblance being 
that there are no true wolves in 
either Central or South America. 
The British Museum one 
mounted skin of the Antarctic wolf 


Zz, in the exhibition galleries, and there 
i are two skeletons in the store collec- 
: tion. Strychnine poisoning appears 

to have brought about the extermin- 
ation of this wolf, the last survivor 

of which seems to have been killed so long ago as 1876. 

Birds form by far the most important portion of the 
| terrestrial vertebrate fauna of the Falklands, and among 
| these penguins, of three species, and ‘* mollymauks,”’ or 

lesser albatrosses, are numerically the most abundant. Mr. 
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Vallentin’s article is illustrated by a photograph of a 
‘t rookery ’’ of rock-hopper penguins (Eudyptes chrysocome), 
showing the myriads in which these birds congregate on 
the coasts, and by a second (herewith reproduced) of a 
much smaller assemblage of gentu penguins (Pygosceles 
taeniata). An interesting fact in connection with the habits 
of the rock-hoppers is that the smooth surfaces of the hard 
igneous rock over which these penguins have passed for 
generations are not only highly polished, but are marked 
by irregular groovings made by their claws. These 
scratches are usually about 3 inches in length, and may 
be as much as a quarter of an inch in depth. Apparently 
such a polished and striated rock-surface might well be 
attributed to ice-action. A striking feature about such a 
rookery is the number of dying and maimed birds to be met 
with; such injuries. appear to have been inflicted by seals 
or sea-lions. The enormous number in which the “ molly- 
mauks ’’ frequent the Falkland and other Antarctic islands 
may be inferred from the statement that on one occasion a 
vessel arrived at the main port with a cargo of 10,000 eggs 
of this species. Mr. Vallentin found these beautiful birds 
so tame and confiding that they allowed themselves to be 
stroked by his hand as he admired the softness of their 
plumage and its spotless condition. How these birds keep 
themselves clean amid the liquid filth of a rookery is little 
short of a marvel. R. L. 


THE ST. LOUIS INTERNATIONAL 
ELECTRICAL CONGRESS. 


HIS congress, during its five working days, considered 
about 160 papers on electrical subjects. In fact, so 
large was the number of papers and so wide the range of 
subjects of which they treated, that it may be said that 
there is no branch of electrical science which was not re- 
ferred to at one time or another during the meetings. 
Nevertheless, the chief scientific interest in the proceedings 
centred round a few subjects, namely, units and standards, 
radio-activity, wireless telegraphy, and the electric arc. Of 
the engineering papers, those on the alternating current 
motor, the steam turbine, and high tension transmission 
attracted most attention. There were also numerous papers 
on electrochemical and electrotherapeutical subjects, which 
will not be referred to here. 

The joint discussion by Section A, general theory, and 
Section B, general applications, on units and standards was 
opened with papers by Prof. Ascoli (systems of electric units), 
Profs. Carhart and Patterson (absolute value of the E.M.F. 
of Clark and Weston cells), and Dr. Wolff (international 
electric units). The subject divided itself into two parts :— 
(1) the true value of the volt and ampere; (2) which of 
these should be represented by a material standard, and the 
nature of that standard. During the discussions the naming 
of the magnetic units was also considered. 

Upon the question of the true value of the volt and ampere 
there was practical unanimity of opinion that the true value 
of the volt (10° C.G.S. units) is such that the E.M.F. of a 
standard Clark cell at 15° C. is very much nearer 1-433 volts 
than 1.434, the present legal value. Profs. Carhart and 
Patterson, in describing the dynamometer with which they 
are making a re-determination of the ampere, stated that 
though the experiments were not sufficiently advanced to 
give a definite value, the results so far obtained made the 
E.M.F. of the Clark cell about 1.433 volts, accepting the 
ohm as correct. In this connection Mr. Trotter’s results, 
mentioned by Dr. Glazebrook, are of great interest. Mr. 
Trotter has recently made a determination of the E.M.F. 
of the Clark cell at the Board of Trade laboratory in terms 
of the standard ampere and standard ohm, and finds the 
value to be 1-4329 volts at 15° C. It would thus appear 
that the voltage of a normal Clark cell, determined in terms 
of our standard ampere and ohm, is nearly 1/10 of 1 per 
cent. less than the legalised value. The Reichsanstalt take 
the value of the Clark cell at 1.4328 volts. It is of interest 
to note that the present legal value of 1-434 appears to be 
almost exactly correct at 14° C. instead of 15° 

Mr. Barnes, in his paper on the mechanical equivalent of 
heat measured by electrical means, which contains a very 
careful comparison of the results obtained both by the 
electrical and mechanical methods, takes the Clark cell as 
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1-43325 volts, and then finds that the “‘ results by the con. 
tinuous electrical method is brought into absolute agree:. ent 
with the mean of the mechanical measurements,’’ anc. he 
gives the value of the mechanical equivalent as 4-186 jc ules 
in terms of the mean calorie between 0° and 100°. 

The standards which are to represent the fundany ta! 
electrical units raised quite another set of questions, the 
main desiderata for these standards being that they s. uld 
be both permanent and reproducible to a high degr:— of 
accuracy. No one appeared anxious to quarrel in any yay 
with the standard mercury ohm, and the agreement 0; the 
standards lately made by the National Physical Labora: ry, 
both with one another and with those constructed b) the 
Reichsanstalt, shows that this standard is reproducible «6 a 
few parts in 100,000. Accepting the present ohm stan: ird, 
it is only necessary to legalise a standard for either the 
ampere or the ohm, as the three units are connecte: by 
Ohm’s law. Prof. Carhart and Dr. Wolff urged th. de- 
sirability of defining the volt in terms of a cell, prefer :bly 
the cadmium cell, and the ampere in terms of the volt and 
ohm, the advantages being that the standard cell is «ery 
generally used in practical measurements both of pote tial 
difference and current, and that the cells are reprodu: ible 
to a high degree of accuracy. Dr. Glazebrook pointed out 
that the greater simplicity of the chemical changes in the 
deposition of silver gave promise of its being an even tore 
accurate standard for the ampere. 

Prof. Carhart and Mr. Hulett, in their paper on a study 
of the materials used in standard cells and their prepar- 
ation, trace the difficulties with cells both of the Clark 
and Weston (cadmium) type to the mercurous sulphate; 
they describe an electrolytic method of preparing it, and 
they strongly emphasise the importance of avoiding 
hydrolysis of the mercurous sulphate. In a table in the 
paper they give the results obtained with fourteen cadmium 
cells made according to their method, from which it appears 
that the maximum difference between the voltages of in- 
dividual cells and between the voltages of the cells during 
the whole seven months that the tests lasted did not exceed 
5 parts in 100,000, so that, taking any cell at any time 
during the tests, its voltage could be depended on to within 
+0-03 millivolt of the mean voltage. Similar excellent 
results have been obtained by Mr. Smith at the National 
Physical Laboratory (report to British Association, Cam- 
bridge). 

In view of the large amount of work which is now being 
carried out on the preparation of standard cells and the re- 
determination of the ampere, the general feeling of the 
meeting seemed to be that international action to correct 
the error in the volt should be postponed, although one 
speaker urged that the error of+o.1 per cent. in the volt had 
become of serious commercial importance in the life tests of 
incandescent lamps. 

Prof. Wolff’s paper, which dealt largely with the legal 
definitions of the fundamental units adopted by various 
nations, pointed out the great differences which exist, and 
the necessity of rendering them all uniform. 

On the subject of naming the magnetic units there was 
very little discussion; the question of 47, of course, came 
up, and was discreetly left on one side, most of the meet- 
ing agreeing with Dr. Kennelly that it is better to let well 
alone, and that no very great practical advantage would 
result from the change. The views of the I.E.E. delegates, 
that if any magnetic units were named they should be those 
proposed by Dr. Kennelly, viz. the C.G.S. units of mag- 
netic potential (already called the Maxwell at the Paris 
congress), total magnetic flux, and magnetic reluctance, 
met with pretty general acceptance. The other proposal 
made by Dr. Kennelly, namely, to add the prefix ‘ ab” 
or ‘‘ abs ’’ to the names of the practical units to form names 
for the corresponding C.G.S. units in the electromagiitic 
and electrostatic systems, so that ‘‘ abvolt ’’ would be the 
name for the C.G.S. unit of difference of potential in the 
electromagnetic system, and absampere for the C.(:.S. 
unit of current in the electrostatic system, led to no dis- 
cussion, the I.E.E. delegates simply expressing their <dis- 
approval of this proposal, which made the same prefix | ave 
different numerical values according to the name it pre- 
ceded. 

The chamber of Government delegates, to which Creat 
Britain appointed at the last moment Colonel Cromp‘on 
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Dr. (:lazebrook, and Prof. Perry as delegates, also con- 
sidered the questions of units and standards, and at the 
concluding meeting of the congress the announcement was 
made that the chamber of Government delegates had decided 
to advise their respective Governments to appoint a 
yent international commission, consisting of two 
ers from each Government, to secure uniformity in 
units and nomenclature, and a second committee to deal 
with the international standardisation of machines, this 
latter to act by correspondence. 

Th most interesting paper on radio-activity was that 
of Prof. Rutherford, who traced one step further his re- 
mark«ble disintegration theory of radio-activity. Starting 
with the radium emanation, he traced its disintegration 
through three stages, which he called radium A, B, and C, 
the | .tter producing by its disintegration a, B, and y rays. 
Thes’ changes take place fairly rapidly, and the activity 
dies away approximately following a logarithmic law. 
There remains behind, however, in the tube which contained 
the emanation a deposit the activity of which dies away 
very much more slowly. By dissolving this deposit in 
sulphuric acid, it can be separated into two parts, the one 
of which will deposit on a bismuth disc immersed in the 
liquid, and the second part will remain behind. That 
which remains behind is found to give out 8B rays only, and 
is called by Rutherford radium D, while that which is 
deposited on the bismuth disc gives a rays only, and he 
calls it radium E. He also finds that there is another way 
of separating these two substances, namely, by heating the 
deposit on platinum to 1000° C., at which temperature the 
radium E is volatile and driven off. Regarding the rate of 
decay of the activity of these two substances, Rutherford 
estimates that the activity of radium D will fall to half value 
in about forty years, while that of radium E will require only 
about one year. By a comparison of the properties of radium 
E with polonium, Rutherford deduced strong arguments in 
favour of their identity, and he also considered that radio- 
tellurium was the same. The product radium D is more 
uncertain, though it may be radio-lead. If these results 
are confirmed, and it is proved that polonium, radio- 
tellurium, and radio-lead are all products of the disinte- 
gration of the radium atom, a considerable simplification 
will result, and a step forward in our knowledge of radio- 
activity has been made. 

The papers by Elster and Geitel concerning natural radio- 
activity of the atmosphere and the earth, and by Prof. 
McLennan on the radio-activity of mineral oils and natural 
gases, gave the results of large numbers of tests on the 
radio-activity of various waters, oils, muds, &c., from 
different parts of the earth’s surface and from different 
depths, and they go far to show the omnipresence of radio- 
activity in the crust of the earth, though they are not yet 
sufficiently advanced to settle the important question as to 
whether there exists a large number of radio-active minerals 
in the earth which have not yet been isolated. McLennan 
deduces from the rate of decay of the emanation the con- 
clusion that the active substances in natural gases, 
petroleum, spring-water, and mercury are very probably 
identical with the emanation from radium, and he also 
mentions that there appears to be present in some samples 
of crude petroleum an active substance more persistent than 
the emanation from radium. Is this the radium D and E 
of Rutherford ? 

It was unfortunate that, whereas three important papers 
on the are were taken tegether in one section, the same 
time was selected for Prof. Child to read his arc paper in a 
different section, so that those interested in arc phenomena 
could not hear all the papers ; added to this, three out of the 
are papers were not in print at the time of the 
‘ss, and the acoustical properties of the rooms in which 
the :.eetings were held were of the very worst, making it 
alist impossible to hear the speakers. Prof. Child 
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attempted to explain the phenomena of the arc on a purely 


basis, which he summarised as follows The 
current is carried by ions. These ions are produced, first, 
either within the kathode, because of its high temperature, 


the boundary surface by the impact of the positive | 
~; second, through the gas by the impact of the atoms)| 
negative ions at high temperature ; and third, at the || 

ry surface of the anode by the impact of the negative 
The theory is, however, not very satisfying, as it, 
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throws but little light on many important points, more 
especially the actions going on at the surfaces of contact 
of the vapour column and electrodes, as he admits. He 
also does not attempt to explain the extraordinary effect of 
slight traces of impurities, which is so marked in the case 
of the carbon arc that the present writer is of the opinion 
that with perfectly pure carbon electrodes the carbon arc, as 
we know it, could not exist. 

One of the most interesting facts brought out in Prof. 
Child’s paper is the great importance of the temperature of 
the kathode, and, as he says, ‘‘ the essential condition 
appears to be that the kathode shall be very hot.’’ Prof. 
Steinmetz entered very fully into the importance of the 
kathode, and he described the stream of particles which he 
considered as issuing from it. The existence of this stream, 
and Steinmetz’s view that the re-lighting of the alternating 
arc is a disruptive phenomenon, received striking confirm- 
ation from Prof. Lombadi’s stroboscopic photographs of 
the arc. 

Prof. Steinmetz deduced an equation for the relation 
between the arc-length, P.D., and current from theoretical 
reasoning, which took the form V=a+b(l+c)//A, where 
V is the P.D., A the current, and 1 the arc-length; he 
applied this equation to the volt-ampere characteristics of 
the magnetite arc, but the agreement between the observed 
and calculated values seemed as if it would have been better 
if Mrs. Ayrton’s form of equation had been adopted. The 
magnetite arc looks as if it has a large future before it, as 
its efficiency is high and the rate of consumption of the 
electrodes extremely slow. In this connection Prof. Stein- 
metz said that he had obtained an efficiency of 0.15 watt 
per mean spherical C.P. with a titanium arc, but that it 
was not in a commercial form yet. Mr. Blondel, in his 
paper on impregnated arc light carbons and lamps, gave 
(if the figures were not misquoted in the reading) an equally 
extraordinary result with his new lamp and carbons, namely, 
a mean hemispherical C.P. of 4800 for a 500 watt g ampere 
lamp, as against 7oo C.P. for an ordinary open arc taking 
practically the same power. 

Dr. Fleming and Dr. de Forest each contributed papers 
on wireless telegraphy, and Dr. Guthe gave one on coherer 
action; there was also a highly mathematical paper on the 
theory by Mr. Stone Stone. Dr. Fleming’s paper gave a 
good general résumé of the subject, but contained very little 
new matter. The chief interest in de Forest’s paper centred 
in the experiments he describes to prove that the action of 
his electrolytic receiver is due to polarisation, and not to a 
heating of the electrolyte as alleged by Fessenden. The 
electrolytic receiver consists essentially of a very small 
electrode dipping into an electrolyte, the second electrode 
being large and connected in series with a cell and tele- 
phone. Normally, a very small current flows through the 
receiver, which is greatly increased directly the oscillations 
pass through it. Dr. de Forest maintains that this is 
caused by the oscillations destroying the polarisation at the 
small electrode, and one of the most conclusive statements 
he makes in favour of this view is that the small electrode 
must be made the anode, and that the receiver is practically 
inoperative if it is connected to the negative of the 
local battery. This would certainly not be the case if 
the action depended on the heating of the electrolyte, 
which should be independent of the direction of the local 
battery. 

Dr. Guthe treated at length the theory of the action of 
the coherer, especially from the electronic point of view. 
The first step is assumed to be an electrostatic attraction 
between the metallic particles. The electrons are carried 
over from the negatively charged metal to the other side, 
and we have a current carried entirely by the electrons. 
An increase in the electrical energy produces an increase 
in the number of electrons, i.e. the current increases while 
the difference of potential remains constant. This passage 
of electricity is accompanied by a pressure at right angles 
to the flow, which pushes aside the molecules of the dielectric 
which may have been between the metallic particles, and 
there remains what may be considered as a continuous 
metallic conductor, Dr. Guthe further extends this theory 
by considering the ionisation of the gas or dielectric 
surrounding the metallic particles. Both Dr. Guthe’s and 
Dr. Fleming’s papers contain numerous bibliographic refer- 
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ences. Dr. Fleming also proposes the name ‘‘ kumascopes ”” 
for all forms of Hertz wave detectors, but it is not a very 
pleasant sounding term. 

Telegraphy over wires was not neglected by the congress, 
and Dr. Kennelly gave both an excellent theoretical paper 
on the transmission speed over submarine telegraph cables, 
and a practical: one on high frequency telephonic circuit 
tests. ‘To test the telephone circuit for effectiveness a known 
sinusoidal E.M.F. is applied, and the corresponding received 
current strength is measured; the ratio of these quantities 
Dr. Kennelly calls the ‘* receiving end impedance ’’ of the 
circuit at the frequency used (600 ~ in the tests). If this 
impedance exceeds a certain value, then the circuit will be 
defective or inoperative. The interesting part of the 
apparatus is that used for the measurement of the received 
current ; this is accomplished by passing it through a small 
platinum wire (Fessenden barretter), which it heats, and 
the change in its resistance is measured. 

By this means, using a 3 micron wire, 23 microamperes 
can be measured, and with a 1-7 micron wire in vacuo 
3 or 4 microamperes is said to be measurable. For practical 
tests on telephone switchboards the use of a sensitive re- 
flecting galvanometer, which the above arrangement in- 
volves, is not very convenient, so the change in resistance 
of the platinum wire is observed by putting it in series with 
a sensitive milliameter and cell. A complete portable 
apparatus of this kind was described, with which one scale- 
division change in deflection of the Weston milliameter 
corresponded to 1-4 milliamperes of superposed alternating 
current. Curves are given in the paper showing tests of 
different lengths of cables. 

The improvement of telephonic communication by in- 
creasing the self-induction of the circuits is receiving con- 
siderable attention in the States, and Dr. Hammond Hayes 
gave some most striking curves illustrating the reduction 
in attenuation which has been produced by the use of 
uniformly spaced loading coils on long circuits. The im- 
provement is very much more marked in the case of cables 
than air wires. The most striking results are those obtained 
with a standard telephone cable which was heavily loaded 
so that the added inductance amounted to about o-6 henry 
per mile. In this case, from Dr. Hayes’s curves the received 
current was reduced to about 3 per cent. of the transmitted 
value at a distance of fifty miles with the cable unloaded, 
whereas with the loaded cable the received current was 
7 per cent. Further, the great importance of terminal re- 
flection where the loaded cable joins the transmitting and 
receiving apparatus is most marked, as by reducing the 
self-induction of the end loading coils so as to taper it off 
and avoid a sudden change in the self-induction the received 
current was increased to about 18 per cent. 

It is also very interesting to note how the curves cross 
one another, so that short lengths of cable give better 
results without loading, whereas the cable with loading 
and terminal taper above six miles long produces less 
attenuation than the unloaded cable, the advantage in favour 
of the loaded cable increasing with its length. 

There were many other papers of great scientific interest ; 
among these may be mentioned Dr. Pender’s paper on the 
magnetic effect of moving charges, which clears up many 
of the differences which existed between his results and 
those obtained by Crémieu, and suggests several other 
interesting problems; Prof. Wilson on condensation nuclei ; 
two papers on the theory of conduction by Prof. Drude and 
Prof. Richards ; and Prof. Arrhenius’s paper on the electric 
charge of the sun. ; 

In conclusion, it must be said that the congress was a 
complete success, perhaps more so than might have been 
expected, considering the great distance many of the 
members had to travel to attend its meetings, and this was 
greatly due to the indefitigable energy of its organisers, 
and especially to Prof. Elihu Thomson, the president, Dr. 
Kennelly, and Mr. Weaver. The attendance at the meet- 
ings was good, and if the discussions were not always as 
full as could be wished, this was not from lack of interest 
in the papers, but from lack of time. All the foreign 
members of the congress, irrespective of nationality, were 
received and entertained in the most hearty manner by their 
American confréres, fully bearing out the world-wide 
reputation that America has for hospitality. 

W. DuppeELt. 
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PHYSIOLOGICAL CHEMISTRY IN THE 
UNIVERSITY OF GLASGOW. 


“TOWARDS the close of his introductory lecture i the 
course of physiology in the University of Glasgow on 
October 13, Prof. McKendrick said :— 

I think there can be little doubt that the next 
advance in physiology will be from the side of physiolo-ica 
chemistry. The phenomena of vital activity deper: on 
chemical processes in which there are either the buildin. up 
of complex substances by the union of simpler ones, ©: the 
decomposition of complex bodies into simpler ones—in 
words, processes that are of a synthetical or of an anal 
nature. These chemical phenomena lead, on the one and, 
either to the locking up, or, on the other, to the liberation 
of energy, and the energy in a living being may appe:r as 
mechanical motion, heat, electricity, and to some ~vall 
extent, and in special cases, as light and sound. D»ring 
the last sixty years many of the physical phenomena </ th: 
living being have been investigated by special methods. 
It seems to me that we cannot expect much more fro: the 
application of the graphic method of registration, nor 
the examination of the phenomena of electrical acticn jn 
living tissues. The microscope and the methods of histo- 
logical research have left little to be desired as to our know- 
ledge of the structure of the elementary tissues and the 
structure of organs. A new departure must be made. No 
method of research seems so inviting or so promising as 
the rigid and methodical investigation of the chemical 
phenomena happening in living matter. 

Hence the extreme importance of the chemist and thr 
physiologist working hand in hand for the future advance- 
ment of physiological knowledge. At one time it was sup- 
posed that the chemical phenomena happening in the living 
body were of a different order from those occurring in dead 
matter. In 1824, however, Wohler pointed to the first 
example of a synthetical process discovered within the 
animal organism. He showed that when benzoic acid is 
introduced into the stomach it appears as hippuric acid in 
one of the excretions, after coupling, probably in the liver, 
with amido-acetic acid or glycocoll. About the same time 
Hennell effected the synthesis of alcohol, and Wohler formed 
urea from ammonium cyanate. As urea was then known 
only as a product of the animal organism, its synthesis from 
inorganic substances, and in the laboratory, was a feat of 
the first importance. This synthesis was the precursor of 
many others, so that we have now, at the lowest estimate, 
between two and three hundred chemical substances found 
in plant and animal tissues that can also be built up 
synthetically by the organic chemist. Year by year we are 
adding to this extensive list. Some of these syntheses are 
striking examples of the knowledge and skill of the chemists 
of the present day. Such, to mention one brilliant series, 
are the artificial productions of the sugars by the labours 
of Fischer and his pupils. Take, again, the formation of 
the highly complex body camphor, realised by Komppa and 
Vorlander. It may not be a day-dream if we contemplate 
the time when even the starches, fats, and proteids we use 
in our food may also be artificially formed. Physiological 
chemists have also done much in the way of studying the 
chemical changes happening to a substance during its 
passage through the body, but this is a much more aiflicult 
branch of physiological chemistry than even the synthetic 
production of organic bodies. 

And yet we are far from solving the mystery of what we 
may call vital chemistry. When we think, for example, of 
the synthetical processes by which the chemist constructs 
complex bodies hitherto only found in the tissues of plants 
and animals, the question naturally occurs: how does 
nature produce these complicated molecules without the use 
of strong reagents and high temperatures? This aspect of 
the question has been well discussed by my friend |’rof. 
R. Meldola, first, in an address as president of the chemical 
section of the British Association at the Ipswich mevting 
in 1885, and, second, in an important work, soon t. be 
published, the proof sheets of which he has kindly alicwed 
me to peruse, entitled ‘‘ The Chemical Synthesis of \ ital 
Products.’’ It is clear from a study of the examples given 
by Prof. Meldola that the synthetical processes worked out 
by the chemist in his laboratory are quite unlike those ©: cur- 
ring in plant and animal tissues, and yet the result is the 
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sanieé, namely, the production of a complex organic com- 
po:nd. We have been too much in the habit of supposing 
that when we could represent the process followed by the 
chemist by an equation, that this equation represented what 
occurred in the plant or animal tissue. Physiologists more 
than chemists have erred in this direction, and many of the 
sta'ements in our text-books are either superficial or grossly 
mi-leading. The chemist attains his end by violent means 
and with considerable rapidity, whereas, in the silent 
laboratory of the plant and animal cell, molecular processes 
are slowly carried on of which we know at present next to 
nothing. It is strange, for example, that we cannot yet 
follow all the steps of the process by which, under the action 
of sun-light, the green colouring matter in a vegetable 
cell can fix the carbon of the carbonic acid of the air and 
liberate the oxygen. Nor can we follow satisfactorily the 
steps of the synthesis by which the carbon is built up into 
such a substance as starch or sugar. Yet this is a synthesis 
accomplished every day by every green plant. Such pheno- 
mena in all probability are accomplished through the 
agency of enzymes or ferments, but their real nature is still 
obscure. 

| have said enough to show you the vast importance of 
chemical investigation in the physiology of the future. 
Chemistry is but a highly specialised branch of physics. 
In these days all the new discoveries in physical chemistry, 
such as the true nature of solution, the facts of dissociation 
as exemplified by such a common phenomenon as_ the 
splitting up of common salt into the ions chlorine and 
sodium, the charging of each ion during electrolysis, 
and the laws of osmotic pressure, which no doubt 
regulate nutrition and the interchanges of blood and lymph, 
must be taken into account by the physiologist. Such 
research demands adequate laboratory accommodation and 
highly trained specialists. I am glad to say our university 
will soon be in a position to take her share in this 
new development of physiological science. The splendid 
laboratories now being built for physiology, public health, 
and materia medica will be a home for work of this kind, 
and the endowment of a lectureship in physiological 
chemistry by the trustees of the late Dr. John Grieve (who 
left Soool. for the foundation of a lectureship in connection 
with the medical faculty of the university) will enable us 
to obtain the services of a trained specialist, who will give 
his undivided attention to this department of physiology. 
No subject more than physiology illustrates the truth that 
all science is one. Physics, chemistry, physiology, and all 
the others are only different ways of investigating the 
phenomena of nature. The phenomena of life are, however, 
the most difficult of all to investigate, and it may safely be 
asserted that the highest skill in experimental research and 
the deepest knowledge of chemistry and physics are re- 
quired for such work. Throughout the scientific world 
physicochemical researches are now in progress into 
physiological and bacteriological processes, lectureships and 
laboratories are springing up here and there, and it is 
gratifying to be assured that the University of Glasgow 
will be able to take her share in this work. 


CONDENSATION NUCLEI. 


A FAMILIAR experiment was first shown illustrating the 
action of ordinary dust particles. as condensation 
nuclei. From a large globe, which had been allowed to 
stand for some hours, some of the air was removed by open- 
ing communication with an exhausted vessel. Only a very 
few drops were formed as a result of the expansion. On 
allowing air to enter the globe through a cotton-wool filter, 
so that the pressure was brought back to its original value 
(that of the atmosphere), and allowing the air to expand as 
before, the drops formed were again very few. The ordinary 
air of the room was now admitted; an expansion of the 
air in this case resulted in the production of a thick fog. 
When air has been freed from dust by filtering, or by 
repeatedly forming a cloud by expansion, and allowing it 
to settle, the vapour which, in the presence of the nuclei, 
would have separated out in drops, must be in the “‘ super- 
saturated ’’ condition immediately after the expansion is 
completed. 


' Discourse delivered at the Royal Institution Friday, February 
by C. T. R. Wilson, F.R.S. 
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Another method of preducing clouds was now shown. 
Air was allowed to escape through a fine orifice into an 
atmosphere of steam; the mixed air and steam were then 
passed through a Liebig’s condenser, where the greater part 
of the steam was condensed, and then into a large glass 
globe, where the clouds were observed. From this vessel 
the air was drawn off by a pump which maintained the 
pressure in the globe and condenser at a considerable number 
of cms. of mercury below that of the atmosphere. Before 
reaching the jet the air of the room had to pass through 
a cotton-wool filter, and then through a long tube contain- 
ing water; finally it was led through an aluminium tube 
to the orifice. The latter was about half a mm. wide. 
The fall of pressure in passing through the orifice was about 
15 or 20 cm. In the absence of the filter, the air being 
admitted directly to the water tube through a tap turned 
just sufficiently to give the same flow as with the filter, a 
dense fog poured out from the end of the condenser tube; 
on closing the tap and letting the air enter through the 
filter the fog rapidly cleared, and only a fine rain continued 
to be produced. While the apparatus was ir this condition 
an X-ray tube was set in action near the aluminium tube; 
the rain was succeeded by fog, which continued to pour out 
from the end of the condenser so long as the X-rays were 
kept in action. Condensation nuclei are, as this experiment 
proves, produced in air exposed to Réntgen rays. Later 
experiments will, however, show that they have entirely 
different properties from the ordinary dust nuclei. 

When air has been completely freed from dust particles, 
so that a slight expansion of the air (initially saturated with 
water vapour) does not result in the formation of any drops, 
it is found that quite a high degree of supersaturation may 
be brought about without the appearance of a single drop. 
There is, however, a limit to the supersaturation which can 
exist without condensation of the vapour in drops resulting. 
To study this condensation in dust-free air, and to measure 
the expansion required to produce the necessary degree of 
supersaturation, a special form of expansion apparatus is 
required. ‘The lantern slide thrown on the screen shows the 
construction and mode of working of the apparatus. The 
second slide is a photograph of the machine in action, the 
exposure having been made immediately after an expansion ; 
the cloud formed (in this case on nuclei produced by the 
action of radium) is plainly visible along the path of a 
concentrated beam of light from a lantern. 

Let us now try an actual experiment with the expansion 
apparatus. On making a slight expansion a cloud forms 
on the dust particles which are present; this slowly settles 
to the bottom of the vessel. The air is allowed to contract 
to its original volume, and a second expansion of the same 
amount is made. The drops formed are on this occasion 
comparatively few, and they fall rapidly ; the dust particles 
have nearly all been carried down with the drops formed by 
the previous expansion. The fewer the nuclei on which water 
condenses the larger will be the share of water available 
for each drop, and the more rapid will*be the fall. The 
next expansion produces no drops. While the air is in the 
expanded condition, the piston being at the bottom of the 
expansion cylinder, air is removed from the cloud chamber 
by opening the connection to the air-pump until the pressure 
is about 13 or 14 cm. of mercury below that of the atmo- 
sphere; the piston is again allowed to rise by putting the 
air space below it in communication with the atmosphere. 
The next expansion is thus comparatively large, the pressure 
after the expansion has taken place and the temperature 
has risen to its original value being 13 cm. or more below 
the initial pressure. Yet, in spite of the high degree of 
supersaturation reached, not a drop of water is seen. 
Making the fall of pressure 16 cm., however, we see on 
expansion a shower of drops; and although these drops are 
few and large, falling therefore rapidly, yet, however often 
the same expansion be repeated, the drops produced on ex- 
pansion show no diminution in number. Thus the nuclei 
removed with the drops are continually replaced by others 
manufactured within the apparatus itself. 

To produce the necessary supersaturation to cause con- 
densation in the form of drops in dust-free air, the air must 
be allowed to expand suddenly until the final volume is 1-25 
times the initial volume. The condensation is rain-like in 
form, and, moreover, the number of drops remains small 
although the expansion considerably exceeds this lower limit. 
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Expansions exceeding the limit, v,/v,=1.38, however, give 
fogs, which increase rapidly in density, i.e. in the number 
of the drops, as the expansion is increased beyond this second 
limit. The expansions required for the rain-like and cloud- 
like condensations correspond to a fourfold and eightfold 
supersaturation respectively. 

A further experiment will throw light on the nature of 
the nuclei associated with the rain-like condensation. Let 
us expose the moist air to the action of X-rays before causing 
it to expand. First let us try an expansion very slightly 
less than that required to give the rain-like condensation 
without the rays. You observe no drops are formed. Now 
let the expansion be slightly greater than the critical value 
1-25. A fog is seen on expansicn. Thus the X-rays pro- 
duce in the air immense numbers of nuclei having the same 
properties, so far as their power of assisting condensation 
goes, as the comparatively few nuclei which the rain-like 
condensation makes visible. Now a gas exposed to X-rays 
conducts electricity, and the otherwise complicated pheno- 
mena of this conduction are all reduced to comparative 
simplicity by the theory that under the action of the rays 
equal numbers of freely moving positively and negatively 
electrified bodies (the ions) are produced from the originally 
neutral gas. It is at once suggested that the condensation 
nuclei produced by X-rays are simply these ions. 

Let us now impart conducting power to the gas by ex- 
posing it to the action of the radiation from radium. Again 
we have the same result; no drops are produced if the 
expansion be less than 1-25, fog if the expansion exceeds 
this limit. 

If we substitute for the glass shade, which has thus far 
formed the cloud-chamber, a glass cylinder with a horizontal 
metal top, we have the means of testing whether the con- 
densation nuclei produced by Rontgen or radium rays are 
really electrically charged, whether, in fact, it is the ions 
themselves which act as condensation nuclei or other 
particles produced by the rays. If, for example, the roof of 
the cloud chamber be kept positively charged, the floor 
negatively, the negatively charged ions will travel upwards 
and the positively charged ones downwards. In the absence 
of an electric field the positive and negative ions produced 
by the action of the rays will go on increasing in number 
until as many are neutralised by recombination with ions 
of the opposite kind, or by coming in contact with the walls 
of the vessel, in each second as are set free in that time by 
the rays. If the rays be cut off, the removal of ions by 
recombination and diffusion will continue, and the number 
of ions in the vessel will diminish rapidly. 

Experiment shows that, while in the absence of an electric 
field, quite a considerable fog is formed when an expansion, 
slightly exceeding 1-25, is effected ten seconds after the rays 
have been cut off, with 200 volts between the upper and 
lower plates the same expansion, allowed to take place 
three or four seconds after the stopping of the rays, produces 
only a very slight shower. Or, again, if the rays be kept 
on all the time the resulting fog is very much less dense 
with the electric field acting than without it. These results 
are easily explained if we assume that the condensation 
nuclei are the ions, and apply the result obtained by purely 
electrical methods, that the ions travel about 1-6 cm. per 
second in a field of 1 volt per cm. The nuclei causing the 
rain-like condensation without exposure to Réntgen or 
radium rays are also removed by the action of an electric 
field ; we have thus the direct proof that they also are ions. 
Recent experiments have proved that a charged conductor 
suspended within a closed space loses its charge by leakage 
through the air, and that the conduction shows all the 
peculiarities of that met with in an ionised gas; and, 
indeed, it appears that this ionisation is due to the action 
of radiation of the radium type from the walls of the vessel 
and from outside the vessel. The condensation method of 
detecting ions is, it-may be pointed out, a very delicate one; 
a single ion if present in the vessel will be detected. 

The positive and negative ions are not alike in their 
power of acting as condensation nuclei. In most of the 
experiments shown to-night the negative ions alone have 
in fact come into action. The positive require a consider- 
ably greater expansion in order that water may condense 
upon them. The final volume must for the positive ions 
be about 1-31 times the initial instead of only 1-25, corre- 
sponding to a sixfold instead of a fourfold supersaturation. 
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To demonstrate the difference between the positive and 
negative ions the same form of apparatus is used as in the 
previous experiment. Instead, however, of a difference of 
potential of 200 volts, only 2 or 3 volts are applied 
between the plates; and in this experiment only a ; jin 
layer close to the lower plate is exposed to the action of ‘he 
rays. Under these conditions, if the upper plate is ihe 
positive one, the negative ions will be attracted upwards 
out of the ionised layer, and will occupy the greater ) irt 
of the volume of the vessel, while the positive ones » jl! 
have only a short distance to travel before reaching (he 
lower plate. If the rays be cut off before the expan: on 
is made it is easy to arrange the interval to be of suc a 
duration that all the positive ions have been removed, wy’ ile 
only a small fraction of the negative ions have rea: ied 
the upper plate before the expansion takes place. ‘| \us 
we can try the effect of expansion when the vessel is char ed 
with practically negative ions only. By reversing ‘he 
electrical field the action of positive ions, almost free from 
negative ions, can be studied. When the expansion is 
between 1-25 and 1-31 a fog or a mere shower is obtair od, 
according as the direction of the field is such as to drive 
negative or positive ions upward. 

The ions are by no means the only nuclei which can be 
produced within moist air from which the dust particles 
have been removed. Among the most interesting of such 
apparently uncharged nuclei are those produced in moist «ir 
exposed to ultra-violet light. It is impossible in the time 
available to do more than allude to them here. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CamBripGE.—The reader in animal morphology (\r. 
Sedgwick) gives notice that a special course of advanced 
lectures on certain general aspects of zoology will be given 
at the zoological laboratory during the Michaelmas and 
Lent terms, beginning Friday, October 28. The course 
will include lectures by the following, and will be given as 
nearly as possible in the order indicated :—Michaelmas 
term: Mr. Doncaster, the nucleus and heredity ; Mr. Lister, 
Foraminifera and Mycetozoa; Mr. Punnett, metamerism. 
Lent term: Mr. Gardiner, the cecology of aquatic animals; 
Mr. Brindley, certain aspects of regeneration ; Mr. Hopkins, 
animal pigments; Mr. Fletcher, cell-structure, cell-division, 
and maturation of germ-cells; Mr. Heape, some problems 
connected with the comparative physiology of the generative 
system. 

Dr. Donald MacAlister, St. John’s, who has represented 
the university on the General Medical Council since 1889, 
and is now chairman of the British Pharmacopoeia Com- 
mittee, was re-elected for a fourth period of five years on 
October 24. 

A university lectureship in applied mathematics is vacant 
by the appointment of Mr. H. M. Macdonald to be professor 
of mathematics in the University of Aberdeen. The reader- 
ship in botany is vacant by the resignation of Mr. Francis 
Darwin. These offices will be filled up during the present 
term. 

The Gedge prize in physiology has been awarded to Mr. 
K. Lucas, fellow of Trinity, for his paper on “ ‘Ihe 
Augmentor and Depressor Effect of Tensions on the Activity 
of Skeletal Muscle.’’ 

The number of students of the first year matriculated on 
October 21 was 884, or for the whole year up to that date 
923- 

The late Mr. Henry Evans, of Trinity College, be- 
queathed to the university his collection of British Lepi- 
doptera. 

The following examiners have been appointed for ‘he 
natural sciences tripos :—Physics, R. T. Glazebrook «nd 
W. C. D. Whetham: chemistry, H. O. Jones and Prof. 
A. Smithells; mineralogy, Prof. W. J. Lewis and L. J. 
Spencer ; geology, A. Harker and Dr. F. A. Bather ; bots ny, 
A. C. Seward and H. Wager; zoology, A. Sedgwick «nd 
Prof. W. A. Herdman; physiology, W. M. Fletcher nd 
Prof. E. Waymouth Reid; anatomy, Dr. E. Barelay S» ‘th 
and Prof. A. Robinson. ; 
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Lorp KEtvin will be installed as Chancellor of the Uni- 
versity of Glasgow in the Bute Hall on Tuesday, 
November 29. 

Pror. WinDLE, Dean of the Medical Faculty at Birming- 
ham University, has been appointed to the presidency of 
Queen’s College, Cork, in succession to Sir Rowland 
erhassett. 

Pror. Harry E. Ciirrorp has been appointed acting 
head of the department of electrical engineering at the 
\assachusetts Institute of Technology, Boston, in succession 
0 Dr. Louis Duncan, resigned. 


Ar a meeting of the governors of the South-Eastern Agri- 
cultural College at Wye, held on Monday, October 24, it 
was decided to develop further the forestry department, for 
whic. a grant will be sought from the Board of Agriculture. 


Ms. Sipney H. Wetts and the Rev. James Went have 
accepted the invitation of the President of the Board of 
Education to serve on the consultative committee in place of 
Prof. Henry E. Armstrong and the Rev. Dr. Gow, who 
retire in accordance with the terms of the Order in Council 
by which the committee was constituted. 


YaLe University, it is reported, will receive by the will 
of Mr. Levi Clinton Veits the sum of about 40,0001. We 
learn further from Science that the veterinary department 
of the University of Pennsylvania has received an anonymous 
gift of 20,000l., Columbia University a gift of 3250l. from 
Mr. H. E. Garth for the establishment of a scholarship, 
and 2000l. from an anonymous donor for the purchase of 
books. 


A WetsH national conference on the training of teachers 
is to be held at Shrewsbury on November 10 and 11. Re- 
presentatives from the Court and Senate of the University 
of Wales, from the Council and Senate of each of the Welsh 
university colleges, from the local education authorities, 
the local governing bodies, as well as from the educational 
associations throughout Wales, are expected to be present. 
The conference will be fully representative, and is expected 
to have important results. 


By the will of the late Dr. Isaac Roberts, the reversion 
of his residuary estate, probably between 30,0001. and 
35,0001., is to be divided equally between the University of 
Liverpool and the University Colleges of North and South 
Wales, for the purpose of founding scholarships. In the 
award of the scholarships preference is to be given to persons 
studying or intending to study astronomy, biology, zoology, 
botany, chemistry, electricity, geology, and physics, under 
conditions determined by the councils. 


New physical and engineering laboratories were opened 
at the York Railway Institute of the North-Eastern Rail- 
way Company on October 20 by Sir Edward Grey. During 
the course of an address, Sir Edward Grey said he was 
convinced that no country was more qualified by nature and 
brains to make use of good scientific training than our 
own, and, therefore, there was all the more reason why 
there should be good opportunities of acquiring it. In the 
great struggle for success everything depended on the use 
made of scientific discoveries. 


Dr. C.*PoMERANZ has been appointed assistant professor 
of chemistry in the University of Vienna, Dr. Johannes 
Konigsberger assistant professor of theoretical physics at 
Freiburg, and Dr. Paul Rabe, of Jena, has been raised to 
the standing of assistant professor at Jena. Profs. H. Joly 
(mathematics) and A. Dommer (mechanics), of Lausanne, 
have been raised from the rank of assistant to that of 
ordinary professor. Dr. Sommer has been appointed pro- 
fessor of mathematics at the Danzig Technical College; 
Dr. Kurlbaum, of the Charlottenburg National Physical 
Laboratory, has been appointed ordinary professor at the 
Berlin Technical College ; and Dr. Max Bodenstein assistant 
proiessor of chemistry at the University of Leipzig. 


l 1 meeting of teachers engaged in London polytechnics, 
technical, institutes, and schools of art, announced in our 
last issue, was held at Birkbeck College on October 22, to 
promote an associatior. of technical teachers for the advance- 
ment of technical education generally, interchange of ideas 


interests. The following resolution was adopted by a large 
majority :—‘‘ That this meeting hereby decides to form an 
association of science, technological, and art teachers 
engaged in the London polytechnics, technical institutes, 
and schools of art, such association to comprise both per- 
manent staffs and evening teachers, other than those 
engaged in purely secondary work.’’ An executive com- 
mittee cf fifteen members was appointed to draft rules and 
constitution, and to report to a general meeting to be held 
in January. 

A copy of the prospectus for 1904-5 of the Leith Nautical 
College has been received. The college is devoted wholly 
to technical instruction in subjects directly connected with 
the sea. It is equipped with physical and mechanical 
laboratories and appliances for every branch of nautical 
education. Experimental work is provided in magnetism 
and electricity in regard to their seafaring application, in 
the teaching of seamanship, and in shipbuilding. The 
teaching arrangements are framed to suit the needs of the 
migratory seafaring community; for students can enter at 
any time, and can attend for long periods or for recurring 
short periods, as may be convenient to them. The work of 
the college, as the programme of instruction shows, is in no 
way limited by the requirements for the Board of Trade 
examinations, but every facility is offered in the numerous 
subjects of a higher naval education. Among courses of 
study included in this programme may be mentioned those 
on oceanic meteorology and instruments, with the bearing 
of meteorological elements on ocean routes, and on ship 
manoeuvring in cyclones; on shipping and commercial law, 
including the commercial duties of a shipmaster; and on 
ship surgery, medicine, and hygiene at sea. Special classes 
have been arranged for fishermen in fisherman’s navigation, 
weather knowledge, knotting and splicing, and in rigger’s 
work. 


SOCIETIES AND ACADEMIES. 


Paris. 

Academy of Sciences, October 17.—M. Mascart in the 

chair.—On the four first numbers of the photographic 

catalogue of the heavens published by the Observatory of 

Toulouse : M. Leewy. The parts now published contain the 

rectilinear coordinates of 32,275 stars, obtained from 186 

negatives. The introduction to vol. ii., by M. Baillaud, also 

gives a complete account of the method of reduction followed 

at Toulouse, as well as of the special methods used in the 

measurements of the coordinates and for the calculation of 

the constants. An account is also given of the method 

adopted for measuring the relative magnitudes of the stars 
and of an experimental study of the photographic objective 
employed. Statistical studies made at the Observatories of 
Oxford, Toulouse, and Potsdam have shown that the mean 
distribution of the star images in the negatives of the cata- 
logue is not uniform, and prove that the focal surfaces of 
the six objectives studied (Algeria, Oxford, Paris, Potsdam, 
San Fernando, and Toulouse) have an appreciable curvature. 
—The study of the third group of air bands with a strong 
dispersion: H. Deslandres and A. Kannapell. A de- 
tailed description is given of the study of the third group 
of air bands occupying the more refrangible half of the 
ultra-violet region (A 3000 to A 2000). The general result 
confirms the conclusions arrived at in 1885, each band under 
strong dispersion being always formed of eight series of 
rays in arithmetical progression. A drawing is given for 
the band A 2370, in which this structure is clearly shown. 
—-On a new system of micrometers: G. Millochau. The 
wire micrometer, which is attended with certain incon- 
veniences, is replaced by an instrument based on the 
principle of the heliometer. Two identical plates of glass 
with parallel faces are placed in a plane perpendicular to 
the optical axis of the telescope employed, between the 
objective and the eye-piece. The plates turn round a 
common axis and give rise to a double image of the star, 
the distance between the two images being practically in- 
dependent of small displacements of the telescope.—Observ- 
ations of the sun made at the Observatory of Lyons with 
the 16 cm. Brunner equatorial during the second quarter 
of 1904: J. Guillaume. The results are summarised in 
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three tables giving the number of spots, their distribution 
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in latitude, and the distribution of the faculz in latitude.— 
The elements of molecular vibrations in relation with the 
sense of propagation of sound waves: L. Bard. In view 
of the impossibility of explaining the orientation of sound 
by the ear by the usual theories, the author propounds two 
hypotheses to explain this.—Researches on the boiling points 
of mixtures of volatile liquids: C. Marie. The boiling 
point constants of a given pair of volatile liquids and a non- 
volatile substance being given, the question is raised as to 
whether it is possible to calculate, a priori, the value of the 
boiling point constant corresponding to the mixture. This 
calculation has been made by Nernst, and an experimental 
study of this formula has been made by the author with 
mixtures of water and alcohol and resorcinol. The 
divergence between the theory and the results of the ex- 
periments is considerable, and an examination of the funda- 
mental assumptions used in the formula is made to see if 
the cause of the divergence can be elucidated. Further 
experiments are required before the theory can be completely 
made out.—The action of solutions of organomagnesium 
compounds on the halogen derivatives of phosphorus, 
aisenic, and antimony: V. Auger and M. Billy. Phos- 
phorus trichloride reacts violently with solutions of mag- 
nesium methyl iodide, giving the chloride of tetramethyl- 
phosphonium, phosphorus iodide, and magnesium chloride. 
With chloride of arsenic the chief product of the reaction 
is trimethylarsine oxide; with antimony trichloride several 
substances are formed, from which, by treatment with 
potassium iodide, the iodide of ethylstibine can be isolated. 
-—On an organic persulphate: R. Fosse and P. Bertrand. 
The sulphate of dinaphthopyranol, obtained by treating 
dinaphthopyranol with dilute sulphuric acid, possesses 
oxidising properties, setting free iodine from an acidified 
solution of potassium iodide, and oxidising alcohol to alde- 
hyde. It thus appears to be a true persulphate, analogous 
in composition with Caro’s acid.—The constitution of 
rosaniline salts and the mechanism of their formation: Jules 
Schmidlin.—Anthracene tetrahydride and 
Marcel Godchot. 
applying the method of Sabatier and Senderens. The octa- 
hydride is the more stable of the two, and is the main pro- 
duct when the hydrogenation is carried out at 200° C. The 
oxidation products and the reactions with the halogens have 
been studied.—On the origin of the carbonic acid of the seed 
during germination: Edouard Urbain. It is established 
that the carbon dioxide is produced at the expense of the 
albuminoid materials of the seed.—Study on the successive 
states of plant material: Eug. Charabot and Alex. 
Hébert.—Vital periodicity of animals submitted to the 
oscillations of level in deep sea: Georges Bohn.—The 
agglutinating cells in the Eolidia: Paul Abrie.—Descrip- 
tion of some new species of trypanosomes and. parasitic 
Hemogregarina of marine Teleostea: E. Brumpt and C. 
Lebailly.—On the auxospores of two pelagic diatoms: 
J. Pavillard.—The geology of the Ortler region: Pierre 
Termier.—On macles: G. Friedel. 


DIARY OF SOCIFTIES. 


FRIDAY, Ocroser 28. 
PuysicaL Society, at 5.—An Interference Apparatus for the Calibration 
of Extensometers fae Morrow and E. L. Watkin.—A Sensitive 
Hygrometer : Dr. M. Thornton.—Note on a Property of Lenses: 


Dr. G. E. Allan. 
SATURDAY, Ocroser 29. 
Essex Fietp Crus, at 6.30 (at Essex Museum of Natural History, 
Stratford).—Fresh-Water Biological Research and Biological Stations: 


D. J. Scourfield. 
TUESDAY, Novemser t. 
INSTITUTION OF CiviL ENGINEERS, at 8.—Inaugural Address by the 
president, Sir Guilford L. Molesworth, K.C,I.E.—Presentation of the 
Council's Awards, and Reception in the Library. 


WEDNESDAY, November 2. 

Society or Pus.ic ANALcysts, at 8.—The Detection and Estimation of 
Small Quantities of Maltose in the Presence of Dextrose: Julian L 
Baker and W. D. Dick.—The Use of Palladium-Hydrogen as a Reduc- 
ing Agent in Quantitative Analysis : Alfred C. Chapman.—Some Recent 
Abnormal Milk Results: Sidney Harvey. 

ENTOMOLOGICAL Society, at 8. 


THURSDAY, November 3. 
CuemIcat Society, at 8.—Note on the Action of Nitric Acid on the 


thers: J. B. Cohen and J. Gatecliff.—The Condensation of Form- 
aldehyde with Acetone (Preliminary Note): E. A. Werner.—Union 
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octahydride : | 
These hydrides have been obtained by | 


— 


of Hydrogen and Chlorine. Rate of Decay of Activity of Chlorine: 
J. Ww Mellor.—The Action of Phthalic Anhydride on a-Naphthyl- 
magnesium-bromide: S. S. Pickles and C, Weizmann.—The Cop. 
stitution of Nitrogen Iodide: O. Silberrad.—The Available Pang 
Food in Soils: H. Ingle.—The Combustion of Ethylene: W. 
Bone and R. V. Wheeler.—The Decomposition of Methylurea: © 
Fawsitt.—The Influence of Certain Salts and Organic ies on 
Oxidation of Guaiacum: Miss E. G. Willcock.—The Influence of P .tass. 
ium Persulphate on the Estimation of Hydrogen Peroxide: J. 4. N, 
Friend.The Dynamic Isomerism of a- and 8-Crotonic Acids (Prelim sary 
Note): R. S. Morrell and E. K. Hanson.—The Influence of Sunlig it on 
the Dissulving of Gold in an Aqueous Solution of Potassium Cyavide; 
W. A. Caldecott: (1) The Fractional Hydrolysis of Amygdalinic cid; 
(2) Isoamygdaline : H. D. Dakin. 

Rontcen Society, at 8.15.—The Presidential Address: C. Th: ston 


Holland. 
FRIDAY, NovemBer 4. 

Geotocists’ ASSOCIATION, at 8.—Conversazione. 

MONDAY, November 7. 

Rovat GEOGRAPHICAL Society (Albert Hall), at 8.30—The Work the 

National Antarctic Expedition : Captain R. F. Scott, R.N. 
TUESDAY, November 8. 

InstiTuTION OF CivIL ENGINEERS, at 8.—Coast Erosion: A. E. Car-y,— 
Sea-Coast Erosion on the Holderness Coast of Yorkshire: E. R, 
Matthews. 

FRIDAY, NoveMBER 11. 

Rovat ASTRONOMICAL SOCIETY, at 5. 
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STONE SUN DIAL wr BRASS GNOMON. 


Cut on a stone from the old Blue-Coat School, Newgate Street. 


> 


INSCRIBED AS ABOVE. 

List and Particulars of Stone and other Dials on application. 


NEWTON & CO., 


Opticians to the King, 
3 FLEET STREET, LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 
Soeben erschien: 


Festschrift 


| zum siebzigsten Geburtstage 


Ernst Haeckel. 


Herausgegeben 


yon seinen Schilern und Freunden. 


| Mit 16 Tafeln und 109 Abbildungen im Text. 
PREIS: 80 MARK. 


The Harcourt 


CHLOROFORM INHALER 


The apparatus is the invention of Mr. A. VERNON 
HARCOURT, F.R.S., and is designed on scientific 
principles to give an accurate dose, which may be 
maintained or varied at will, It is compact and 
portable, and is-easily manipulated by a single person. 


DESCRIPTIVE CIRCULAR SENT POST FREE. 


MAKERS AND PATENTEES— 


JOHN J. GRIFFIN & SONS, Ltd., 


Makers of Scientific Apparatus, 
20-26 SARDINIA STREET, LINCOLN’S 
INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories, 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.c. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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COUNTY OF LONDON EDUCATION 
ACTS, 1870 to 1903. 


The London County Council invites applications for the Post of 
EXECUTIVE OFFICER for the performance of duties in connection with 
the administration of the Education Acts 1870 to 1903. 

The duties of Executive Officer are as follows :— 

To see that all decisions of the Council relating to educational matters 
are duly carried into effect. 

In consultation with the educational adviser to exercise a general 
supervision over the Council's schools and colleges. 

To see that the by-laws and regulations are duly promulgated and 
enforced. 

To superintend the administrative work of the Council's inspectors and 
officers engaged in educational wor 

To be responsible to the Education Committee for the management and 
discipline of the staff engaged in the executive work of the Education 
Department. 

To lay the administrative reports of the inspectors and local correspon- 
dents before the Sub-commmittees and advise the Sub-committees 
thereon ; ; to see that effect is given to the resolutions of the Council 
in regard to the general management, repair, or letting of the 
Council's educational buildings; and to advise the Committee in 
regard to sites, new buildings, alterations of existing buildings, and 
transfer of school buildings. 

The salary attached to the position is 1000 per annum. 

The officer appointed will be required to give his whole time to the duties 
of the office ond will i in other respects be subject to the usual conditions 
attaching to the Council's service, particulars of which are contained in the 
form of application. 

Applications should be made on the official form to be obtained from the 
Cuerk of the London County Council, the County Hall, Spring Gardens, 
S.W., to whom they must be returned not later than 10 a.m. on Saturday, 
May "28, 1904, accompanied by copies of not more than three recent 
testimonials. 

Canvassing either directly or indirectly will be held to be a disqualification 
for 

GOMME, Clerk of the London County Council. 

The County Nan Spring Gardens, S.W., April, 1904. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS, 

Each of the value of about £96 


(Founded by the late T. Ausrey Bowen, Esq., of peeioume, Australia). 
(a) Two BOWEN SCHOLARSHIPS in ENGINEERING. 
(6) BOWEN SCHOLARSHIP in METALLURGY. 
(c) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 

The object of these Scholarships is to encourage higher work and research 
in Scientific Professional Engineering and in Chemical and Metallurgical 
Science. Applications, supported by details of educational training, and 
references to former teachers and others, should be sent to the REGISTRAR 
on or before June 1, 1904. The Scholarships will be tenable during the 


Session 1904-5. 
Further particulars may be obtained on application to the REGISTRAR. 


THE DEPARTMENT OF PHYSICS. 
SOUTH AFRICAN COLLEGE, 
CAPE TOWN. 


A JUNIOR ASSISTANT and LABORATORY MECHANIC is 
required for the above department. 

He must have had some experience in fitting up experiments, and will be 
expected to act as Demonstrator. 

Salary, £125 the first year, £150 afterwards. 

£25 allowed for passage money. 

Applications, accompanied by a health certificate, to be sent to Professor 
Maccrecor, Old University Buildings, Edinburgh. 


UNIVERSITY OF BIRMINGHAM. 
DEPARTMENT OF METALLURGY. 


Applications are invited for the eK of ASSISTANT LECTURER and 
DEMONSTRATOR in METALLURGY. Stipend, £150 per annum. 

The successful candidate will be aed to commence work on September 1 
next, to devote his whole time to the duties of the office, and to work under 
and carry out the instructions of the Professor of Metall 

accompanied by copies of three recent testimonials, should be oaks to 
the undersigned on or before Tuesday, May 3r. 

Further particulars may be obtained from 


GEO. H. MORLEY, 
Secretary. 


HEADMASTERS, PRINCIPALS AND 


SECRETARIES of Public Secondary and other Schools requiring 
Science and other well qualified Masters, Lecturers, or 
Demonstrators, can have candidates introduced to them free of 
any charge by sending details of their requirements to Messrs. 
GrirFitus, Smirn, anp Smitn, Scholastic Agents (Estd. 
1833), 34 Bedford Street, Strand, London. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


y, Advanced and Honours students 


Separate Lab ies for El 
exceptionally large and well equipped. 


RESEARCH. 


dation and us provided for research in either Pure oy 
A ae Chemistry, and ‘Physics, and Engineering, in rooms specially 
adapted for this purpose. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The Half Term begins Thursday, May 26. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There is a Training Department for ‘Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

ENTRANCE SCHOLARSHIPS. 

Two Entrance Scholarships, each one tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1904 :— 

Reid Scholarship in Arts, annual value £31 ros. 

Pfeiffer Scholarship in Science, annual value £48. 

Full particulars on application to the PRINCIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 

Heap or THe Department: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the Examinations for the 

Teaching Diplomas granted by the Universities of London and Cambridge 
held annually in December. 
A Course of Lectures for Teachers on School Hygiene is held on Saturday 


mornings. 
Full particulars on application to Miss RopERTSON. 


TO SCIENCE MASTERS.—September 
(1904) Vacancies.—Graduates and other well qualified Science and 
Mathematical Masters seeking posts in Public and other Schools for 
next term should apply at once, giving full details as to qualifications, 
&c., to Messrs. GrirFirus, anp Smiru, Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. Immediate 
notice of all the best vacancies will be sent on application. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXA MS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
FREDERICK DAVIS, The Laboratories, 
49 and 51 ImperiaL Buitpincs, Lupcate Circus, E.C. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 
y qualified graduates of 


by high! 

Correspondence Tuition ‘Conde. and 
Royal Universities, in Al ebra, Trigonometry, Theoretical echanics, Differ: 
ential and Integra! Calcu ~ Pure Geometry, Geometrical Drawing, &c. | 

Departments are at work preparing for Londen and Royal Universi 
Examinations, Science and Art, Civil Service Examinations, and a!! 
Preliminaries.—Apply to Mr. J. CHARLESTON, B.A., Burlington Corre: 
spondence College, 8 Crescent Grove, Clapham, S.W. 
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UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
(4 CONSTITUENT COLLEGE OF THE UNIVERSITY OF 


Applications are invited for Po “00 of JUNIOR DEMONSTRATOR 
INC Ml EMISTRY now vacant. Salary, £80. 
Applications and testimonials should be received not later than Monday, 


May 30, by the undersigned, from whom further particulars may be 
d. 
JOHN EDWARD LLOYD, M.A., 
April 30, 1904. Secretary and Registrar. 


UNIVERSITY OF ABERDEEN. 
EXAMINER IN BOTANY. 
The UNIVERSITY COURT will, at an early meeting, proceed to 
appoint an ADDITIONAL EXAMINER in the DEPARTMENT OF 
OTANY. 
ae ae cations, along with 15 copies of Testimonials (should the candidate | 
hink i 
yu NE 4 ensuing. 


ROBERT WALKER, Secretary. 
University Court. 


University of Aberdeen, April 28, 1904. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 
ASSISTANT EXAMINERS IN THE PATENT OFFICE (20-25), 
JUNE 30. 

The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 

Secre rary, Civil Service Commission, Burlington Gardens, London, W. 


MANCHESTER HIGH SCHOOL FOR 
GIRLS, 


DOVER STREET, MANCHESTER. 


Wanted for September, SECOND SCIENCE MISTRESS (Physics, 
Chemistry, Nature Study, Elementary Mathematics). Apply to the Heap 
MISTRESS. 


DIRECTOR REQUIRED to invest £5/7000 


in a large Cheuwcal Manure Manufacturing Business on an extensive 
scale. Security certain. Reason of requirement death of former 
Director. 
Oxford Street, W.C. 


The George Henry Lewes Studentship in 


Physiology will become | vacant on June 24, 1904. Applications should 
be made to Professor Jj. N. LANGLEY, Hedgerley Lodge, Cambridge, 
not later than June 4. 


BUILDING CONSTRUCTION.—Teacher, 


experienced, and qualified to teach Honours, wanted for next Session. 


be obtained from.the ReGisTRaR, Technical Institute, Wandsworth. 


PATENT OFFICE APPOINTMENTS. 


Next Examination July 19. Special Lectures on Mechanism and 
Practical Geometry commencing Wednesday, May 11. Day and 
Evening Classes in all the subjects. 


Birkbeck College, Breams Buildings, Chancery Lane, E.C. 
Mr. L. CULLETON, o2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, i in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. ay soe invited. Mr. Culleton’s 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 
and copied at the British Museum and other Archives. 


TYPE-WRITING UNDERTAKEN BY 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cam Research aaa 
Local, thorough acquaintance with Modern Lang uages). 

Revision, Translation. Scale of charges on a: ie. 
elphi, W. 


bridge Type-writing Agency, 10 Duke Street, 
Sale by Auction. 
SHELLS, &c. 
MR. J. C. STEVENS will offer for Sale on 


TUESDAY, MAY 10, the well known and interestin Collection of 
Shells formed by the late Mr. HuGH Nevitt. The collection consists 


the slightest reserve. 
On view ‘day prior ten to four, and morning of sale. Catalogues on a Pli- 
cation to Mr. J. C. Stevens, 38 King Street, Covent Garden, London, 


t to submit any), are to be lodged with the SECRETARY, not later } 


—Wri e to ‘‘ K. B.,” c/o Gould’s Advertising Agency, 54 New 


Salary for Session £40 (two evenings per week.)— Apply on forms to | 


of many choice, unique, and type specimens, and will be sold without | 


BROM., 
PUR. 
RADIUVU 
Can now be ned | in i, 2}. and TUBES 
T POPULAR PRICES.—A 
| Pitchblende, to per piece ; 
| Kunzite, selected, 2/- per gramme. Sparteite, 2/- per piece. 
| Chlorophene, 2/- per piece. Samarskite, 2/- per oz. 
| Zinc Steiee, green and yellow, 2/6 per tube. 
Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; 11/- }-gram. 
| Polonium on Ki. rod., 25/-. Willemite, 2/- per oz. 
| Flexible Sandstone, 5- to 50/-. 
| Diamond chips and powder, 10/- per carat (best quality). 
| Bar. Plat. Cyan. crystals, 4/- gramme. Screens, 9d. per square inch. 
| Radio-active screens, Gd. per square inch. Willemite 
screens, 6d. per square inch. 
| Spinthariscope special, 21/-, 10/6 and 7/6. 
| Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 
| All above in stock for immediate sale or may be had on HIRE. 


-ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


All orders from strangers should be accompanied by cash. 


THE POLYMETER. 


A miniature Meteorological Observatory for Scientific, 
Industrial and Hygienic purposes. 
Invaluable for forecasting the weather. 

DO See Nature, April 24, 1902, page 592. 

Descriptic pamphlet post free. 


OUR CATALOGUE 
(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL & ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Hot 

Air Motors, Laboratory Stands, Microscopes. Spectro- 

scopes, Bacteriological Apparatus, Porcelain and 

Ciay Ware, Jena Laboratory Glass Ware, and Glass 
Tubing, &c., &c., 

may be had gratison application by Colleges, Schools 
and Laboratories. 


A. GALLENKAMP & CO., LTD., 


19 & 21 Sun St., Finspury So., Lonpon, E.C. 


SANGER - SHEPHERD 
LIGHT FILTERS. 


in eaten, 2/6 per oz. 


Dew Point Appar- 
atus of Polymeter. 


Pattern B. to ca 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE 
COLOUR BLIND! 
To obtain pictures true to Nature with correct values 
of light and shade, shadow details and cloud effects, use 
a Sanger-Shepherd Light Filter. 


BOOKLETS ON FREE TO READERS 


SANGER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 


PATENT PRISM BINOCULAR. & 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esgq,, - 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui- 
sition as a light gatherer.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12,£6 10s. | 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


WOOLLEYSONS Cole 


The No. 10 


“VICTORIA” CAMERA 


for Roll Fiim Cartridges. 


Daylight Loading. 


WITH RECTILINEAR 


Quarter-plate Roll Film Camera, made of 

mahogany, with rising and cross front, 

Rapid Rectilinear Lens with Iris Diaphragm, 

Time and Instantaneous Shutter, Reversible 
View Finder, &c. 


Price £1:15:0 


Complete 
in Case. 


VICTORIA BRIDGE. 
MANCHESTER. 


REYNOLDS & BRANSON, L1p., 


Scientific Instrument Makers to the indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND | 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAM 


THE “RYSTOS” 


ELECTRIC LAMP 
(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch | 
handle on top will be found safe and well | 
adapted for turning’ on the current to | 
either ruby or white light, or instantly | 
exchanging the one for the other. The | 
white light is convenient when — 
bromide prints, transparencies, &e. 
ruby glass provided is of special ulin, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular | 
shape secures the illumination of the | 
whole developing table. 
Dimensions, 4 in. x 84 in. 
Price £1 is. 
(When ovdering, mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographio Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


| Post or Railwa 


WU DIE’S 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by th thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
| SCIENCE. General works on Astronomy, 
ay Geography and Popular Zoolo 
PHILOSOPHY and YCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 
MODERN HISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 

Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 
TERMS. 

Town Members from One Guinea Annnaity (for Books of Past 
Seasons, Half-a-Guinea per Annum). — Members supplied b 

from One Guinea Annually ; Quarterly and Half- 
Yearly Subscriptions at lower rates. Full Prospectus on application 
| NEW BOOKS ON SALE AT DISCOUNT PRICES; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 
TERMS.—Town Subscribers. 

ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Year 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
Weekly Exchanges at Subscribers’ Residences. 

THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s. ; Yearly 42s. 
Subscribers : Exchanges by Rail in Library boxes. 
FOUR VOLUMES. Quarterly 14s,; Half-Yearly 24s. ; Yearly 42s. 
Parcel Post Exchanges. 
| ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s, 6d. ; Yearly 2 
Prospectus with Terms for larger Subscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


MUDIE’S LIBRARY, LTD. 
Head Office: 30 NEW OXFORD STREET, WC. 


Branch {241 BROMPTON Roan, S.W. ; 
Offices (48 QUEEN VICTORIA STREET, E.C., LONDO’. 
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CHAPMAN & HALL’S 
STRENGTH & ELASTICITY oF sTRUcTURAL| NEW SCIENTIFIC & INDUSTRIAL 
By R. J. WOODS, “ut went. Feliow and Assistant PUBLICATIONS. 


Demy Bro ter | TEXT-BOOK OF ELECTRICAL 


MACHINERY. Volume I. Electric, Magnetic, and Electrostatic 
ELECTRIC AND MAGNETIC CIRCUITS. Circuits. By HARRIS J. RYAN, M.E., Professor of Electrical 
By ELLIS H. CRAPPER, M.I.E.E., Head of the Electrical 


Engineering, Sibley College, Cornell University; Member of the 
: . American Institute of Electrical Engineers and of the American Society 
Engineering Department in the University College, Sheffield. 
viii + 380 pages. Demy 8vo. 10s. 6d. net. 


of Mechanical Engineers.s§ HENRY H. NORRIS, M.E., Assistant 
Professor of Electrical Engineering, Sibiey College, Cornell University ; 
Member of Society for the of > 
Associate Member of the American Institute o' ectrical Engineers. 
ELECTROLYTIC PREPARATIONS. GEORGE |... HOXIK, M.M.t., Associate Member of the American 
Exercises for use in the Laboratory by Chemists Institute of Electrical Engineers and Junior Member of the American 
and Electro-Chemists. Society of Mechanical Engineers. 8vo, 134 figures. 10s. 6d. net. 
By Dr. KARL ELBS, Professor of Organic and Physical 
Chemistry at the University of Giessen. Translated by R. S. 
HUTTON, M.Sc., Demonstrator and Lecturer on Electro- 
Chemistry, Owens College, Manchester. Demy 8vo. 45. 6d. net. 


RUSTLESS COATINGS; CORROSION 
FIVE FIGURE oe OF MATHEMATICAL 


MR. EDWARD ARNOLD’S NEW 


AND ELECTROLYSIS OF IRON AND STEEL. By M. P. 
UNCTIONS. 


WOOD, Member of the American Society of Mechanical Engineers. 
8vo, 85 figures. 175. net. 
HAMOLYSINS, 
By J. B. DALE, M.A. Camb., B.A. Lond., late Scholar St. 
John’s College, Cambridge ; Lecturer on Pure and Applied 


IMMUNE SERA: 
CYTOTOXINS, AND PRECIPITINS. By Prof. A. WASSER- 
Mathematics, King’s College, University of London. 
Demy 8vo. 3s. 6d. net. 


J. J. THOMSON, D.Sc., LL.D.,Ph.D., F.R.S. 


Fellow of Trinity College, Cambridge; 
Cavendish Professor of Experimental Physics, Cambridge. 


PRICE 5s. NET. 


THE DISCHARGE OF ELECTRICITY 


MANN, M.D., University of Berlin. Authorised Translation by 
Cuarves Botpuan, M.D. i2mo. 4s. 6d. net. 
ELEMENTS OF WATER BACTERI- 
| OLOGY, WITH SPECIAL REFERENCE TO SANITARY 
WATER ANALYSIS. By SAMUEL CATE PRESCOTT, Assistant 
THE PRINCIPLES OF MECHANISM. AMORY WINSLUwUW, Instructor in Sanitary Bacteriology, Massa- 
By H. A. GARRATT, A.M.I.C.E., Head of the Engineering chusetts Institute of Technology. 12mo. 55. 6d. net. 
Department of the Northern Polytechnic Institute, Holloway. NAVAL ARCHITECTURE. By Cecil H. 
Crown 8vo, cloth, 3s. 6d. PEABODY, Professor «f Naval Architecture and Marine Engineering, 
VECTORS AND ROTORS. Massachusetts Institute of Technology. 8vo, 217 figures. 315. 6d. net. 
: . Particular Reference to their Chemical Constitution. By Dr. AME 
— So d By gen 1 a? Ph.D., PICTET, Professor in the University of Geneva. From the Second 
F.R.S., -D., and G. C. ’ c., Goldsmiths French Edition. Rendered into English, Revised and Enlarged, with 
Institute. Crown 8vo, cloth, 4s. 6d. the Author's sanction, by C. Bippie, Ph.D., Ins ructor in the 
University of California. 8vo. ers. net. 
London: EDWARD ARNOLD, 37 Bedford Street. 
THEIR OCCURRENCE AND USES. By GEORGE P. 
NOW READY. MERRILL, Head Curator of Geology in the U.S. National Museum, 
and Professor of Geology in the Corcoran Scientific School of Colum- 
bian University, Washington, D.C. ; Author of ** Stones for Building 
and Decoration,” ‘‘ Rocks, Rock-weathering, and Soils,” &c. 8vo, 
32 full-page plates, mostly half-tones, and 28 figures in the text. 
MA I l ER A METHOD FOR THE IDENTIFICA- 
* TION OF PURE ORGANIC COMPOUNDS BY A SYSTEMATIC 
ANALYTICAL PROCEDURE BASED ON PHYSICAL PRO- 
BY PERTIES AND CHEMICAL REACTIONS. Vol. I., now ready, 
contains Classificd Descriptions of about 2,300 of the more important 
Compounds of Carbon with Hydrogen and with Hydrogen and 
Organic Chemistry and Analysis, Massachusetts Institute of Tech-- 
nology. Large 8vo. 21s. net. 
ALTERNATING CURRENTS: THEIR 
GENERATION, DISTRIBUTION, AND UTILIZATION. By 
GEORGE T. HANCHETT, M.E., Member of the American Institute- 
of Electrical Engineers. 12mo, profusely illustrated with line andi 


Professor of Industrial Biology, and CHARLES-EDWARD 
With Applications. Being Lectures delivered at the Central | THE VEGETABLE ALKALOIDS. With 
THE NON-METALLIC MINERALS: 
ELECTRICITY AND =: 
Oxygen. By SAMUEL P. MULLIKEN, Ph.D., Instructor in. 
half-tone cuts. 4s. 6d. net. 


THROUGH GASES. By Professor J. J. THOMSON, FR.S. 


Crown 8vo. 45. 6d. net. 
MODERN ASTRONOMY. By H. H. 


TURNER, F.R.S., Savilian Professor of Astronomy in the University 
of Oxford, Feliow of New College, Oxford, &c. Crown 8vo. 6s. net. 
Second Impression. 


SOME TOMBS OF THE THIRD 
EGYPTIAN DYNASTY AT REQAQNAH AND BET 
KHALLAF. With many illustrations By JOHN GARSTANG, 
B.A., B.Litt., F.S.A., Fellow of the Society of Antiquaries, Reader in 
Egyptian Archeology at the University of Liverpool; Author of 
“El Arabah,” ‘‘ Mahasna and Bét Khallaf,” ‘Roman Ribchester.” 
The size of the Volume is Demy 4to. Price ars. net. 

This new and important work contains an account of the archeology of 
the Third Egyptian Dynasty, a very early period, so far as it has been 
illustrated by recent research. It deals in particular with the result of the 
writer's own explorations made during 1901-02, in the district north of 
Abydos in Upper Egypt, beginning with the discovery of the tomb of the 
first. pyramid-builder, and followed by the finding and excavation of a 
number of other great tombs and a necropolis of the period. 


ARCHIBALD CONSTABLE & CO., LTD., 
2 Whitehall Gardens, Westminster. 


A LABORATORY MANUAL OF PHYSI- 


OLOGICAL AND PATHOLOGICAL CHEMISTRY. For 
Students in Medicine. By Dr. E. SALKOWSKI, Professor in the 
University and Director of the Chemical Laboratory of the Pathological 
Institute, Berlin. Translated by W. R. Ornpvorrr, A.B., Ph.D., 
Professor of Organic and Physiological Chemistry in Cornell Univer- 
sity. 8vo, illustrated. 10s. 6d. net. 


A TEXT-BOOK OF ORGANIC CHEM. 


ISTRY. By Dr. A. F. HOLLEMAN, Professor Ordinarius in the 
University of Groningen, Netherlands. Translated from the Second 
Dutch Edition by A. JAMizson Wacker, Ph.D. (Heidelberg), B.A., 
Head of the Department of Chemistry, Municipal Technical College, 
Derby. Assisted by Owen E. Mort, Ph.D. (Heidelberg), Demon- 
strator of Chemistry, Municipal Technical College, Derby. With the 
Co-operation of the Author. 8vo, 73 figures. ros. 6:2. net. 


TEXT-BOOK OF INORGANIC CHEM- 
ISTRY. By A. F. HOLLEMAN, Professor Ordinarius of Chemistry 
in the University of Groningen, Holland. Rendered into English by 


Hermon C. Cooper, Ph.D., with the co-operation of the Author. 
tos. 6d. net. 


CHAPMAN & HALL, LTD, 


11 Henrietta Street, London, W.C. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


MARVELS in the WORLD of LIGHT. 
A Popular Study of the Phenomena of Light, Colour, and Sight. H 
the Very Rev. C. T. OVENDEN, D.D., Dean of Clogher. Wit 
numerous Illustrations. Crown 8vo, cloth boards. 2s. 6d. 


WAVES AND RIPPLES IN WATER, 
AIR, AND ETHER: being a Course of Christmas Lectures delivered 
at the Royal Institution of Great Britain by J. A. FLEMING, M.A 
D.Sc., F.R.S. With numerous Illustrations. Crown 8vo, cloth boards, 5s. 


MATTER, ETHER AND MOTION: the 
Factors and eee of Physical Science. By A. E. DOLBEAR, 
A.B., .» M.E., Ph.D., Professor of Physics, Tuft’s College, U.S. A. 
Rivgiish Edition, Halted by Prof. ALFRED LopGe. Illustrated. Crown 
8vo, cloth boards, 5s. 


EARLY BRITAIN: 
ROMAN ROADS IN BRITAIN. By THOMAS CODRINGTON, 
M.Inst.C.E., F.G.S. With several Maps. Feap. 8vo, cloth boards, 5s. 
The 7imes says :—‘* Mr. Codrington’s book has much to recommend it to 
the antiquary and the topographer. To come es upon a book literally 
packed with suggestions for the well- -being of the walker is, in this year of 
grace and automobility, no small joy.’ 
ROMAN BRITAIN. By EDWARD CONYBEARE. Fcap. 8vo, 
cloth boards, 3s. 6d. 
CELTIC BRITAIN. By Professor RHYS. Tuirp Epition, Revised. 
Fcap. 8vo, with 2 Maps, cloth boards. [/n the Press. 


POISONOUS PLANTS IN FIELD AND 
GARDEN. By the Rev. Prof. G. HENSLOW, M.A., F.G.S. 
F. ae With numerous Illustrations. Small post 8vo, cloth boards, 
2s. 4 


ROMANCE OF LOW LIFE AMONG 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 
M. C. COOKE, M.A., LL.D. With numerous Illustrations. Post 
8vo, cloth boards, 45. 


FREAKS and MARVELS of PLANT 


LIFE; or, Curiosities of Vegetation. By M. C. COOKE, M.A., 
LL.D. With numerous Illustrations. Post 8vo, cloth boards, 6s. 


FLOWERS of the FIELD. By the late 
Rev. C. A. JOHNS, B.A., F.L.S. Edition. Re-written 
and Revised by Professor G. S. BOULGER, F.L.S., F.G.S., Pro- 
fessor of Botany in the City of London College. With numerous 
Woodcuts. Small post 8vo, cloth boards, 7s. 6d. 


BRITISH BIRDS, SKETCH BOOK OF, 
By R. BOWDLER yet 2 LL.D., F.L.S. 272 pages. With 
Coloured Illustrations by A. F. and on Lypon. Crown 4to, cloth 
boards, 14s. 

‘* Briefly he has produced a most interesting and informing book, which 
has been admirably illustrated."”—Guardian. 


FAVOURITE ENGLISH 


BROWNING’S (Mrs, E. B.) POEMS, including ‘‘ Aurora 


Leigh.” 
BROWNING’S (ROBERT) POEMS, including ‘‘ Dra- 
matic Romances and Lyrics,” ‘* Men and Women,” &c. 
COLERIDGE’S POETICAL WORKS. 
COWPER’S POETICAL WORKS. 
DANTE, Cary’s Translation. 
HOOD’S POETICAL WORKS. 


POETS AND CLASSICS. 


A selection from Standard Writers, presented in a form which will appeal to every book-lover : 


KINGSLEY’S WESTWARD HO! 

LAMB’S TALES FROM SHAKESPEARE. 
LONGFELLOW’S POETICAL WORKS. 
SCOTT’S POETICAL WORKS. 
SHAKESPEARE’S COMPLETE WORKS. 
TENNYSON’S POEMS, including ‘‘In Memoriam,” 


‘* Maud,” ‘* The Princess,” ‘* Idylls of the King,” &c. 
___Crown | 8vo, cloth boards, each 2s. 6d. 


LONDON: NORTHUMBERLAND AVENUE, W.C. ; 
BRIGHTON : 


43 QUEEN VICTORIA STREET, E.C. 


129 NORTH STREET. 


JUST PUBLISHED. 
THIRD EDITION, REVISED AND ENLARGED. 


STANFORD'S 


LONDON ATLAS 


OF UNIVERSAL GEOGRAPHY. 


FOLIO EDITION, 


Exhibiting the Physical and Political Divisions of the 
Various Countries of the World. 


110 MAPS and a LIST of NAMES, with 
Latitudes and Longitudes. 


Size, when shut, 17 by 23 inches. Weight 25]b. 
Imperial folio, half-morocco extra. Price £12. 


OPINIONS OF THE PRESS, 


“Tt is unnecessary to refer to the care with which these maps have been 
compiled, even down to the smallest minutia. They are a credit not only 
to Mr. Stanford, tut to British cartography, and there is no atlas to surpass 
the:London Atlas in the entire world.” ’"—Daily Telegraph, March 30, 1904. 

‘“*This monumental work. . . . is indispensable in any library, and 
Mr. Stanford deserves all the more credit for its production as it has been 
compiled, drawn, and engraved in London, and is therefore a thoroughly 
English production.’ ’—Globe, March 30, 1904. 

“It is the most accurate and comprehensive atlas obtainable, equalling, 
if it does not surpass, the productions of the German houses. and certainly 
excelling them as regards contrast and precision of bodegne fineness of 
printing, and durability as well as h of b 
April 5, 1904. 

Detailed Prospectus Eratis o on application. 


London: EDWARD STANFORD, 
12, 13, and 14 LONG ACRE, W.C. 


Geographer to His Majesty the King. 


| 


JUST PUBLISHED. Post Free 1s. 2d. 


RADIUM, & All About It. 


With Nine Illustrations. 


“Tt is a model of what such a book should be—exact in its terms, com- 
prehensive in its survey, and admirably clear.” —Scotsman. 


GEOMETRICAL OPTICS. 


An Elementary Treatise upon the Theory and its Practical 
Application to the more exact measurement of Optical Proper- 


ties. By T. H. BLAKESLEY, M.A., F.P.S., &c. With 32 
Diagrams. 2s. 6d. ‘het. 
PRACTICAL CHEMISTRY. On the Heuretic 
Method. 


By W. HARRIS, M.A., Ph.D. Vol. I., Measurement, 1s. 
Vol. II., Exercises and Problems, Is. 6d. Vol. III., Qualitative 
and Quantitative Analysis, Is. 6d. 
OUTLINES OF PHYSICAL CHEMISTRY. 
By Professor A. REYCHLER. Translated by J. McCraz, 
Ph.D. With 52 Illustrations. 45. 6d. 

OPTICAL ACTIVITY AND CHEMICAL 
COMPOSITION. 

By Dr. H. LANDOLT. mv gee by J. McCrag, Ph.D. 


THE PERIODIC CLASSIFICATION AND THE 
PROBLEM OF CHEMICAL EVOLUTION. 
By G. RUDORF, B.Sc. 4s. 6d. 


EXPERIMENTS WITH VACUUM TUBES. 


By Sir DAVID SALOMONS, Bart. With 52 Illustrations. 2s. 


Catalogue of Scientific Books, Post Free. 
WHITTAKER & CO., White Hart St., Paternoster ‘Square, London, E.C. 
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PHILIPHARRIS 


SCIENTIFIC INSTRUMENT -MAKERS 
ESTP + + 1812 


MACHINES 


Fitted with patent Electric Releases & Improvements. 
RELIABLE & ACCURATE for £1 10s. 


THE CELTIC, specially de- 
signed to meet the demand for 
a cheap but perfectly reliable 
machine, and guaranteed to 
give accurate results. By the in- 
troduction of special machinery 
into our works to replace hand 
labour, we have been able to 
make all parts interchangeable, 
and considerably reduce the 
cost of production. The machine 
has brass upright 8 ft. long 
graduated in cms., with brass 
fittings, and arrangement for 
exact adjustment vertical and 
horizontal. The “Harris” patent 
electric release, which dispenses 
with dropping platform or such 
like, and allows weights to start 
falling instantly the circuit is 
broken, aluminium wheel, 4 
inches diameter, carefully ad- 
justed and balanced steel pivot 
working in agate centres, plat- 
forms all sliding, and secured 


by patent, cam action adjust- 
ment, with weights and over- 
weights. 


Price complete Net £11 


io 
Contact Key 9 6 
Batteries ... 3 6 


each O 
” 


ATWOOD’S MACHINE, 
Our original type of machine, 
with 8 ft. clear length of brass 
upright, brass fittings, and pro- 
vided with our patent electric 
release as before described. 
The wheel is of Aluminium, 
4 inches in diameter, and is most 
carefully adjusted and balanced, 
platforms sliding, and 
weights and overweights are 

supplied. 


Price complete ... net £4 15 O 


Ditto, but with friction wheels, 
best make and finish, 


Price complete Net £10 15 6 


144-EDMUND BIRMINGHAM 


*AND- 


179-G™ BRUNSWICK DUBLIN 


; 
vii 
= 
ay" 
7 
3 ee 
& 


Viii Supplement to “ Nature,” May 5, 1904. 


& LIST. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 


PILOT.—* We can but express our gratitude to Mr. Cornish for placing before the public the present sketch of a life so 
interesting and stimulating. . . . Mr. Cornish has shown excellent judgment in compiling this memoir. He has not given us an 
exhaustive account of the life of Sir William Flower, but has succeeded in drawing the portrait so graphically that we put down 
the book feeling that we know and honour the man of whom he writes.” 


1904 ISSUE NOW READY: 


THE STATESMAN’S YEAR BOOK. 
STATISTICAL & HISTORICAL ANNUAL OF THE STATES OF THE WORLD, FOR THE YEAR 1904. 
Edited by J. SCOTT KELTIE, LL.D. With Maps. Crown 8vo. 10s. 6d. net. 


CHEAPER IMPRESSION NOW READY. 


HIGHER ARITHMETIC AND ELEMENTARY MENSURATION, for the Senior 


Classes of Schools and Candidates preparing for Public Examinations. By P. GOYEN, F.L.S., Inspector of Schools, New 
Zealand. Crown 8vo. 35. 6d. 
NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, with numerous Examples and Hints for their Solution, especially designed for the use of Beginners. By 
G. HALE PUCKLE, M.A., St. John’s College, Cambridge. New and Revised Impression. Crown 8vo. 75. 6d. 
- GUARDIAN.—“ As an elementary treatise the work is now brought into line with the best modern expressions of the 
subject.” 
APPLICATIONS OF THE KINETIC THEORY TO GASES, VAPORS, PURE 
LIQUIDS, AND THE THEORY OF SOLUTIONS. By WILLIAM PINGRY BOYNTON, Ph.D., Assistant 
Professor of Physics in the University of Oregon. Crown 8vo. 7s. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hat, M.A., and F. H. Stevens, M.A. 


Crown 8vo. 
Parts I. and II. Part I.—LinEs AND ANGLES, RECTILINEAL | Parts I-IV. .3s. 


FiGurRgEs. Part If.—AREAS OF RECTILINEAL Ficurgs | Parts III. and IV. Is. 6d. 

(Containing the Substance of Euclid Book I.). 15. 6d. Part V. (Containing the Substance of Euclid Book VI., with 
Part I1I.—Circrgs (Containing the Substance of Euclid Book Additional Theorems and Examples). Is. 6d. 

III., 1-34, and part of Book IV.). 1s. | Parts I.-V. 4s. 
Parts I., II., and III. 2s. 6d. | Parts IV. and V. (Containing the Substance of Euclid Book IL., 
Part 1V.—SQUARES AND RECTANGLES. GEOMETRICAL | ' Book III., 35-37, and Book VI.). 2s. 

EQUIVALENTS OF CERTAIN ALGEBRAICAL ForRMULA | Part VI. (Containing the Substance of Euclid Book XI., 1-21, 

(Containing the Substance of Euclid Book 11. and Book tegether with Theorems relatng to the Surfaces and 

III., Props. 35-37), sewed, 6d. Volumes of the Simpler Solid Figures).  [ the Press. 


*,* This work is based upon the recommendations of the Mathematical Association. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ The book certainly maintains the high reputation of the authors’ 
mathematical works, and we feel sure even the upholders of Euclid will welcome this rival.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barwnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 25. 6d. 

*,” This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 

NATURE.—* The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 4s. 6d. 

EDUCATIONAL TIMES.—“ In this work on elementary geometry we have probably one of the most important, and 
certainly one of the best, of the text-books whose production is to be traced directly to the movement for reform in the methods 

T teaching the subject.” 


HEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6d. each. Part IV. [/n preparation. ; 
| NATURE.—“ For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 
F. W. DOBBS, Assistant Masters at Eton College. Crown 4to. 2s. 6d. 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. , 
1 ZEACHER.—* Asan introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 
could be better. The scheme of the book is excellent, and it is well carried out.” 


MACMILLAN & CO., LIMITED, LONDON. 
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THE BLACK AUTOCOPYIST. 


For reproducing Circulars, Plans, Sketches, Specifications, 
Quantities, Music, &c., in permanent black and solid \ines 
equal to Lithography. Ordinary pen and paper used in writing or 
drawing the original. Copies far superior to those by any other 
Copying Apparatus. 
Ten sizes, from 3&/-, up to Double Elephant in stock. 


THE SELF-COPIER 


For retaining, without trouble, a perfect copy of every important 
letter written at home or while travelling. Letter size, @/6; 
Foolscap, &/G@- (Complete Outfit.) 


Write for Specimens, &c., or call and see these useful 
2 Inventions. 
AUTOCOPYIST Co., 
64 Queen Victoria Street, LONDON, E.C. 


JAMES SWIFT & SON, 


Opticians. 
“THE DISCOVERY.” 


Thisisthelatest STUDENT'S MICRO- 
SCOPE made by J. 8. & S., and was 
the selected instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 


with J. 8. & S. new patent fine ad- 
justment, 2/3” and 1/6” Objectives, 
tris Diaphragm, and one Ocular. 
In Casey £6 3:15: 0 
Prospectus free by post. 
UNIVERSITY 
WORK 


OPTICAL 
81 TOTTENHAM COURT 
ROAD, LONDON. 


FLUORESCENT MINERAL TUBES, showing the beautiful effect 


produced by Willemite and other minerals, under the Cathode Rays. 


15/- 


EACH. 


List of Minerals and colours produced on application. Also Pitchblende , 


and Radio-active Salts. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


CYCLE BRAKES 


described in B.S.A. Handbook, 
free anywhere, from 


B.S.A. Co., Ltd., Birmingham. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Part 16s. Price ss. 

Containing the following papers, together with the discussions thereon :— 
“The City and South London Railway: Working Results of the Three- 
wire System applied to Traction, &c.," by P. V. McManon, Member ; 
“On the Magnetic Dispersion in Induction Motors, and its Influence on 
the Design of these Machines,” by Dr. HANs BeHn-Escuensurc ; “* The 
Edison Acc l for A biles,” by W. Hissert. Associate 
Member; ‘Electric Traction with Alternating Currents" (Manchester 
Local Section), by A. C. Esporatt, Member; Abstracts of the Inaugural 
| Addresses of the Chairmen of the follu sing Local Sections :—Birmingham, 
Dublin, Glasgow, Manchester, Newcastle; and an Original Communi- 
cation entitled “‘ Gas Power,” by Mr. J. Emerson Dowson, Associate. 


Published by Messrs. E. & F. N. SPON, Ltd., r25 Strand, W.C. 


With 30 Original I}ustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR, 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


JUST PUBLISHED, 
List (No, 22) covering vols. in 


GARDENING, HORTICULTURE, 
FORESTRY, CRCHIDS, &c., 
Post Free on application. 
JOHN WHELDON AND CO., 
88 GREAT QUEEN ST., LONDON, W.C. 


BARGAINS IN SCIENTIFIC AND 
MEDICAL BOOKS. 


H. J. GLAISHER will forward on request a Special List of 

Publishers’ Remainders Scientific and Medical 

ks. Also a Catalogue of Publishers’ Remainders in all 
branches of Literature. 


_ H. J. GLAISHER, Remainder & Discount Bookseller, 
7 Wigmore Street, London, W 


NEW TRAVELLING MICROSCOPE, 


with rackwork, coarse and micrometer screw, fine adjustments, large 
stage 34” wide, universal thread, sub-stage fitting 14” diameter, 
in case, 10” x x 3” ... 
Removable mechanical stage ... on 300 
Complete with 2 eyepieces, 3 objectives, }#”, 4”, ys” cil, Abbe con- 
denser, iris diaphragm, mechanical stage and nosepiece, in 
case ... ene oon woe ese £18 10 
Smaller microscope, in case on 3 17 6 
Catalogues Post Free. New and Second-hand Instruments. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


HELIUM ARGON 


Prepared under 


Sik 


the direction of 


RAMSAY, 


K.C.B., LL.D., D.Sc., F.R.S. 


By THOMAS TYRER & CO., Ltd., Stratford, London, E., 


MANUFACTURING CHEMISTS, 


And 


sold by them 


IN TUBES, 100 c.c., 25s. U.K. 


6 Dols. U.S.A. 


THOMAS TYRER & CO. undertake technical operations for Inventors 
Patentees by arrangement. 
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NOW READY. THE MAY ISSUE OF 


SCHOOL: 


A Monthly Record of Educational Thought and Progress. 
Edited by LAURIE MAGNUS, M.A. 


Demy 4to. 6d. nett. 
PRACTICE AND PRECEPT: 
The N. U. T. Meeting—‘‘ Scnoo.” Prize Competitions—The Zdin- 
burgh Review Article—Mr. Mosely’s Commission--Training of 


Teachers—Mr. Morant and the Deputation—Tne New Inspectors. 
RECENT DEVELOPMENTS IN TEACHING THE WELSH 
LANGUAGE. Davip James. 
DR. LAURIE AND HERBART. Concluding Article. By Dr. F. H. 


AYWARD. 
NATURE STUDY IN A KINDERGARTEN. By “J. A. Owen.” 
THE EXAMINATION CHAOS. Concluding Article. By CLoupESLEY 
BRERETON. 
EDUCATIONAL PRINCIPLES.—V. Interest. 
DAMS. 
OUR LEADERS.—V. Comenius. /ith a Portrait. 
EMPIRE DAY AND THE TEACHING OF GOOD CITIZENSHIP. 
By the Eart or Mearu. 
CITIZENSHIP: A Scheme of Study. 
THE BOOK AND ITS WRITER: 
Herbart.” 
GERMAN LETTER. By Dr. Orro W. Bever. 
AMERICAN LETTER. By Georce H. Locks, of Chicago. 


THE ACT WORKS.—Withington (Lanecs.); Warwick- 
shire. 


THE TEACHERS’ FORUM: The Subject-Matter of Arithmetic. 
By 5s. O. ANbREw. 


CORRESPONDENCE: The Abolition of Greek. 
REVIEWS AND MINOR NOTICES. 


SUPPLEMENT. 
THE IRISH UNIVERSITY QUESTION. By W. O'RetLty. 


JOHN MURRAY, ALBEMARLE STREET, W. 


By Professor Joun 


Hayward’s ‘Secret of 


CALLENDAR’S 
ELECTRIC 
RECORDERS, 


for continuously recording without photography any 


physical quantity whose variations can be made to 


cause corresponding variations of an electrical resist- 


ance or of a potential-difference. 


These practically 
applied to recording temperature, current, 
potential, sunshine intensity, steam 
pressure, tide level, &c. 


instruments are at present 


The record is always open to inspection, and has 


no error whatever arising from pen-friction. 


The Cambridge Scientific Instrument Co., Ltd. 


Works and Head Office: CAMBRIDCE, ENGLAND. 
London Office and Showroom: 92 HATTON CARDEN, E.C. 


JUST PUBLISHED. 


ELEANOR ANNE ORMEROD, LL.D., 


ECONOMIC ENTOMOLOGIST, 


AUTOBIOGRAPHY & CORRESPONDENCE. 
Edited by ROBERT WALLACE, 


Professor of Agriculture and Rural Economy in the University 
of Edinburgh. 


With Portrait and numerous Illustrations. 
net. 

The work accomplished by Miss Ormerod in identifying the insect pests 
which prey upon our tree<, crops and livestock, and her discoveries of the 
means of overcoming their ravages, are too well known to need detailed 
description. 

Few people have rendered more valuable practical assistance to British 
Farmers, and in this book her methois of work and her discoveries are 
fully narrated. 


Demy 8vo. 


A CHEAP EDITION OF 


CHARLES DARWIN’S WORKS. 


UNIFORM WITH ‘‘ORIGIN OF SPECIES,’’ ‘‘DESCENT 
OF MAN,” &c. 


Large Crown 8vo. Green Cloth. 2s. 6d. net each. 


THE FORMATION OF VEGETABLE MOULD 
THROUGH THE ACTION OF WORMS. 


WITH OBSERVATIONS ON THEIR HABITS. 
With Illustrations. 


THE VARIOUS CONTRIVANCES BY WHICH 
ORCHIDS ARE FERTILISED BY INSECTS, 


With Illustrations. 
JOHN MURRAY, Albemarle Street, W. 


Third Thousand. 460 pp. Price 6s. nett. 


SCOTTISH REMINISCENCES. 


By SIR ARCHIBALD GEIKIE. 


STANDARD. 

‘* Whosoever is suffering from a fit of the blue devils, or has 
been disappointed in the citv, like Mr. Bob Sawyer, or has 
been crossed in love, or has seen a ghost, or is suffering from 
any of the other causes of melancholy enumerated by Democritus 
Junior, let him forthwith procure a copy of Sir Archibald 
Geikie’s Scottish Reminiscences, and if that does not speedily 
banish his complaint, it can only be because Nature has denied 
him any sense of humour.” 


DAILY MAIL. 
‘* The reader who opens this book, the most delightful volume 
of stories out this year, will never want to close it again.” 
DAILY TELEGRAPH. 
“* A book which every Scotsman, and every Englishman who 
knows Scotland, will dip into with delight.” 
ECHO. 


‘*A splendid remedy for uneven temper or unaccountable 
depression of spirits.” 


OUTLOOK. 

‘*Since Dean Ramsay’s admirable Remeiniscences Scottish 
Life and Character, no book has appeared to describe the 
peculiarities of a peculiar people with anything like the light- 
ness, and yet the certainty, of Sir Archibald Geikie’s.” 

GRAPHIC. 


‘© A delightful book, depicting a phase of Scottish life which 
has well-nigh passed away.” 


Glasgow: JAMES MACLEHOSE & SONS. 
Publishers to the University. 


Lonpon & New York: MACMILLAN & CO., LTD 
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CAMBRIDGE UNIVERSITY PRESS. 


THE CAMBRIDGE PHYSICAL SERIES.—New Volumes. 
RADIO-ACTIVITY. By E. Rutherford, 


wasD).Sc., F.R.S., F.R.S.C., Macdonald Professor of Physics, McGill 
—~ University, Montreal. Demy 8vo. ros. 6d. net. 


“sCOTSMA N.—“ Well-informed in its subject, cautious but clear in its 
statement, and stimulating in its suggestions of new lines of research, the 
book ought totake a prominent place in the steadily increasing literature of 
the fascinating »hysical problems with which it deals.” 


CONDUCTION OF ELECTRICITY 
THROUGH GASES. By J. J. THOMSON, D.Sc., LL.D., Ph.D., 
F.R.S., Fellow of Trinity College, Cambridge, Cavendish Professor of 
Experimental Physics, Cambridge. Demy 8vo. 16s. 


TIMES.—“ It is difficult to think of a single branch of the physical 
sciences in which these advances are not of fundamental importance. The 
physicist sees the relations between electricity and matter laid bare in a 
manner hardly hoped for hitherto, . . . The workers in the field of Science 
are to-day reaping an unparalleled harvest, and we may congratulate our- 
selves that in this field at least we more than hold our own among the 
nations of the world.” 


NOW READY. VOL. IV. 


A New and Important Original Research which should interest 
Zoologists, Physiologists, Medico-Legal Exserts, and those engaged in 
the Study of Immunity. 


BLOOD IMMUNITY and BLOOD RELA- 


TIONSHIP. A Demonstration of Certain Blood me ~ 
amongst Animals by Means of the Precipitin Test for Blood. y 
GEORGE H. F. NUTTALL, M.A., M.D., F.R.S., Ph. D., University 
Lecturer in Bacteriology and Preventive Medicine, Cambridge. In- 
cluding Original Researches by G. S. GRAHAM-SMITH, M.A., 

D.P-H. (Cambridge), and T. S. P. STRANGEWAYS, M.A., 
M.RC.S. Royal 8vo. 15s. net. 

LANCET.—*“ A volume characterised throughout by lucid and judicial 
treatment of a very complex subject in its practical relations to legal 
medicine, zoology, and physiology. . . . We congratulate Dr. Nuttall on 
the most comprehensive treatise which has appeared on the ‘ precipitins’ in 
English or in any other language.” 

NOW READY. VOL. V. 

REPORTS of the ANTHROPOLOGICAL 
EXPEDITION TO TORRES STRAITS BY THE MEMBERS 
OF THE EXPEDITION. Edited by A. C. HADDON, ScD., 
F.R.S., Fellow of Christ’s College, Lecturer on Ethnology in the 
University of Cambridge. Vol. V —SOCIOLOGY, MAGIC, AND 
RELIGION OF THE WESTERN ISLANDERS. Demy gto. 2«s. net. 


A Prospectus will be sent on application. 


THE CAMBRIDGE BIOLOGICAL SERIES. 
General Editor: ArTHUR E. SHIPLEY, M.A., Fellow and 
Tutor of Christ’s College, Cambridge. 


FLOWERING-PLANTS. By A. B. 
RENDLE, M.A., D.Sc., F.L.S., Assistant in the Department of 
Botany, British Museum. Vol. I.—GYMNOSPERMS and MONO- 
COTYLEDONS. tos. 6d. net. [Nearly ready. 
NOW READY, SECOND EDITION, IN ONE VOLUME. 

A MANUAL AND DICTIONARY OF 
THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS, 
M.A., Director of the Royal Botanic Gardens, Ceylon. Second Edition, 
Revised and Rearranged. In one volume. Crown 8vo. 10s. 6d. 

ATHENZ UM.—‘ Mtr. Willis’s book contains a vast amount of careful 

information compressed within the compass of a single handy volume. . . . 

The whole is well abreast of modern research, and a thoroughly business- 

like volume, lucid though compact.” 


MATHEMATICAL AND PHYSICAL 


PAPERS BY THE LATE SIR GEORGE GABRIEL STOKES, 
Bart., Sc.D., LL.D., D.C.L., Past Pres. R.S., Kt. Prussian Order 
Pour le Merite, For. Asscec. Institute of France, &c., Master of Pem- 
broke College and Lucasian Professor of Mathematics in the University 
of Cambridge. Reprinted from the Original Journals and Transactions, 
with brief Historical Notes and References. Vol. IV. Demy 8vo. 
With Portrait. 15s. 


BALTIMORE LECTURES ON MOLE- 
CULAR DYNAMICS AND THE WAVE THEORY OF LIGHT. 
Founded on Mr. A. S. HATHAWAY'S Stenographic Report of Twenty 
Lectures delivered in Johns Hopkins University, Baltimore, in October, 
1884; followed by Twelve Appendices on Allied Subjects. By LORD 
KELVIN, O.M., G.C.V.O., P.C., F.R.S., &c., President of the Royal 
Society of Edinburgh, Fellow of St. Peter's College, Cambridge, and 
Emeritus Professor of Natural Philosophy in the University of Glasgow. 
Demy 8vo. 15s. net. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 


OXFORD UNIVERSITY PRESS. 


ANNALS of BOTANY. Edited by Isaac Bayley Balfour, M.A., M.D., F.R.S., 
of the University of Edinburgh; D. H. SCOTT, M.A., Ph.D., F.R.S., of the Royal Gardens, Kew; W. G. FARLOW, 
M.D., of Harvard University, U.S.A., assisted by other Botanists. Vol. XVIII. No. LXX. Royal 8vo, Paper Covers, 
with § Plates, and 9 Figures in the Text. 14s. 

Contents.—WILLIAMS, J. LLOYD, Studies in the Dictyotaceae. II. The Cytology of the Gametophyte Generation— 
BOWER, F. O., Ophioglossum simplex, Ridley—PARKIN, J., The Extra-floral Nectaries of Hevea brasiliensis, Miill.-Arg. 
(the Para Rubber Tree), an Example of Bud-Scales serving as Nectaries—CHURCH, A. H., the Principles of Phyllotaxis— 
MOTTIER, D. M., The Development of the Spermatozoid in Chara—WEISS, F. E., A Mycorhiza from the Lower Cual- 
Measures—REED, H. S., A Study of the Enzyme-secreting Cells in the Seedlings of Zea Mais and Phoenix dactylifera— 
VINES, S. H., The Proteases of Plants—NOTES. 


PFEFFER’S PHYSIOLOGY of PLANTS. A Treatise upon the Metabolism and 


Sources of Energy in Plants. Second fully Revised Edition. Translated and Edited by A. J. EWART. Royal 8vo, 
half-morocco, Vol. I., £1 8s. Vol. II., 16s. 
OXFORD MAGAZINE —“ A translation that is thoroughly readable. . . 


who read German, and will be indispensable to all botanists who do not. . 
critical erudition.” 


ON the PHYSICS and PHYSIOLOGY of PROTOPLASMIC STREAMING in 
PLANTS. By ALFRED J. EWART, D.Sc., Ph.D., F.L.S. Communicated to the Royal Society by FRANCIS 
GOTCH, D.Sc. (Oxon.), F.R.S. Royal 8vo, half-morocco, with 17 Illustrations, 8s. 6d. net. 

PLANT WORLD (Washington).—‘‘ The present volume not only contains a summary of what has already been learned 
about protoplasmic streaming, but also the results of many experiments and observations made by the author. The work is 
comprehensive and will be indispensable to all physiological botanists.” 


AN INTRODUCTORY TREATISE on LIE’S THEORY of FINITE CONTINUOUS 
TRANSFORMATION GROUPS. ByJ. E. CAMPBELL, M.A. 8vo, cloth, 14s. net. 

NATION (New York).—“ The first book presenting in our language an account of perhaps the most important mathematical 

theory that has had birth in our time. . . . The student will find this volume by far the best introduction to its subject in any 


language ; for the presentation is fairly abreast of the day, and the theory has been developed in sufficient detail with very con- 
siderable ability.” 


MATHEMATICAL CRYSTALLOGRAPHY and the THEORY of GROUPS of 
MOVEMENTS. By HAROLD HILTON, M.A. 8vo, cloth, with many Illustrations. 14s. net. 


NATION (New York).—*t The whole is presented with the utmost clearness, and, being very easy to read for a mathematical 
book, must be studied by every student of crystallography who can make any pretensions to thoroughness.” 


LONDON: I1ENRY FROWDE, OXFORD UNIVERSITY PRESS WAREHOUSE, AMEN CORNER. 


. It will much lighten the labours of botanists 
. . A great work already famous as a monument of 


= 
| 
} 

> 

y 

= 
nas 
has 
om 
7 
ald win\. 
} 
able 

tish 
the 
ht- 

nich 


xvi Supplement to “ Nature,” May 5, 1904 


MESSRS. LONGMANS & CO.’S SCIENTIFIC BOOKS. 


NEW EDITION (1903). With 383 Illustrations. Crown 8vo. 12s. 


ELECTRIC LIGHT ARTISANS AND STUDENTS. 


(Embracing those Branches prescribed in the Syllabus issued by the City and Guilds Technical Institute.) 


By W. SLINGO and A. BROOKER. 


SECOND EDITION. With 374 Illustrations and Diagrams. 8vo. 10s. 6d. net. 


ELEMENTARY TREATISE ON ELECTRICITY & MAGNETISM. 


By G. CAREY FOSTER, F.R:S., 
Fellow and Mies Professor of Physics in University College, London ; and 


ALFRED W. PORTER, B.Sc., 
Fellow and Assistant Professor of Physics in University College, *London. 


FOUNDED ON JOUBERT’S “TRAITE ELEMENTAIRE D’ELECTRICITE.” 


A DICTIONARY of APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 
Professor of Chemistry in the Royal College of Science, London. 
ASSISTED BY EMINENT CONTRIBUTORS. 


Complete in Three Volumes, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
8vo, £2 2s. Vol. IIL, with 352 Illustrations, 8vo, £3 veel 


FERMENTATION ORGANISMS : a Laboratory Handbook. By Alb. Klocker. 


Translated by G. E. ALLAN, B Sc., and J. H. MILLAR, F.I.C. With 146 Illustrations. 8vo. 12s. net. 


HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS. 


With Special Reference to Practical Work. By J. W. MELLOR, D.Sc., late Senior Scholar, and 1851 Exhibition Scholar, 
New Zealand University ; Research Fellow, the Owens College, Manchester. With 142 Diagrams. 8vo. 12s. 62. net. 


TREATISE ON THERMODYNAMICS. By Dr. Max Planck, Professor of 
Theoretical Physics in the Univer-ity of Berlin. Translated, with the Author’s sanction, by ALEXANDER OGG, 
M.A., B.Sc., Ph.D., late 1851 Exhibition Scholar, Aberdeen University; Assistant Master, Royal Naval Engineering 
College, Devonport. 8vo. 7s. 6d. net. 


A TEXT-BOOK OF PHYSICS. By W. Watson, F.R.S., D.Se., Assistant Pro- 


fessor of Physics at the Royal College of Science, London. Third and Kevised Edition, including a Collection of Examples 
and Questions. With 564 Illustrations. Large crown 8vo. 105. 60. 


WORKS BY G. S. NEWTH, F.LG., F.C.S., 


Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Board of Education. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. CHEMICAL LECTURE EXPERIMENTS. With 


W th 146 illustrations. Crown 8vo. 6s. 6d. 230 Diagrams. Crown 8vo. 6s. 

CHEMICAL ANALYSIS, QUANTITATIVE AND ELEMENTARY PRACTICAL CHEMISTRY. With 
QUALITATIVE. With 100 Illustrations. Crown 8vo, a seca and 254 Experiments. Crown 8vo. 
6s 6d. 2s. 6d. 


WORKS BY PROFESSOR GANOT, 
Translated and Edited by E. ATKINSON, Ph.D., F.C.8., and Revis2d by Professor A. W. REINOLD, M.A., F.R.S. 


ELEMENTARY TREATISE ON PHYSICS, EX- NATURAL PHILOSOPHY FOR GENERAL 


PERIMENTAL AND APPLIED. Sixteenth Edition READERS AND YOUNG PERSONS. Ninth Edition 
(1902). With 9 Coloured Plates and Maps, and 1048 (1900). With 7 Plates, 632 Woodcuts, and an Appendix 
Woodcuts. Crown 8vo. 15s. of Questions. Crown 8vo. 7s. 6d. 


* * A Classified Catalogue of Scientific and Technical Works sent on Application. 


LONGMANS, GREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 
NEW YORK, AND BOMBAY, 


R. CLAY AND SONS, LTD., BREAD ST. HILL, E.C., AND BUNGAY, SUFFOLK, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientifi¢é Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (04 in. to the ft. scale) is from a phot h of the 44-in. 
Spark — Coil designed and made by my firm for SporTiswoopg, 
Esq., F 


NEW TRIPLE GLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fepeentue, adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, a, 0. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick ‘discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


orrical WORKS. 


BRANCHES 
LONDON: 29 Margaret 
St., Regent St., W. 
Berlin. Frankfort 0/M. 


Hamburg. Vienna. 
St. Petersburg. 


Microscopes 


For Physicians 
and all Scientific 
Purposes. 


Photo- 
micrographic 
AND 
Projection 
Apparatus. 


I/lustrated 
Pamphiet, 
Post Free 
on 
Application. 


C.LEISS 


MARCONI’S 
WIRELESS TELEGRAPH 


INDUCTION COILS. 


WE STOCK 
10-in. and 12-in. COILS 
(OTHER SIZES AT SHORT NOTICE) 
ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 
PERFECT INSULATION. 
HIGHEST EFFICIENCY. 
LOWEST PRICE. 


llustrated Catalogue on application to 
is FINCH LANE, E.C. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat 
tern, and numbers are in use in University Laboratories and anes in 
various countries. The whole apparatus is neat and compact and its parts 
Mew 4 easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

high and 8 inches in diameter. 
t begins to liquefy air in from 6 to ro minutes after the admission of air 
o from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 
BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


PERMAN’S RADIOSCOPE. 


A Pretty Modification of Crookes’ Spinthariscope. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


E. PHILIP, 80 SALISBURY ROAD, CARDIFF. 


For Photography, Unsurpassed for fine definition. 
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MACMILLAN & C0.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry. By J. HARRISON, 
M. Inst. M.E., &c., and G. A. BAXANDALL. Advanced, 
45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE B.Sc. (Lond.), 
24 Tests printed on Cartridge Paper. 

~ MACHINE CONSTRUCTION & DRAWING. 
Machine Construction for Beginners. TLE, 
M.I.M.E. 

The Mechanics of Machinery. By A. B. W. KENNEDY, 


F.R.S. 3rd Edition. 8s. 6d. 
The Elements dl Graphic Statics. By Prof. L. M. HOS- 


KINS. Ios. ne 
lil. ~ BUILDING CONSTRUCTION. 
Building Construction for Beginners J. W. RILEY, 
Rochdale Technical School. 2s. 6d. 


Building Construction for Advanced army By J. W. 
RILEY. In Preparation. 


V. —MATHEMATICS. 


An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. S. HALL, M.A., and 


F. H. STEVENS, M.A. 2s. 6d. 


Graduated Test Papers in Elementary Mathematics. By | 


Rev. WALTER J. WOOD, M.A. Is. 

Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. Key, 5s. net. 

Elementary Practical Mathematics. By F. CASTLE, M.I.M.E. 


35. 6d. 
A By F. CASTLE, 
M.I.M 


VI. —THEORETICAL MECHANICS. 
Elementary Mechanics of Solids. By W . EMTAGE, 
M.A. 2s. 6d. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanice for Beginners. By a, J. B. LOCK, M.A. 
2s. 6d. 


Part I. Mechanics and Solids. 
a for Beginners. By F. W. SANDERSON, 
a 


Vil. MECHANICS. 

Applied Mechanics Beginner: }. 
Wh.Sc. 2s. 6d. 

Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 5s. 6d. 


VIIl.—SOUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 


Elementary Lessons in Heat, Light, and Sound. By D. E 
JONES, B.Sc. 2s. 6d. 
Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6a. 

Light for Students. By EDWIN EDSER. 6s. 

Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 

Practical Exercises in Heat. By E. S. A. ROBSON, M.Sc. 
2s. 6a. 

er by Advanced Students. By E. EDSER, A.R.C.Sc. 


are —MAGNETISM AND ELECTRICITY, 
etism and Electricity for Beginners. H. 
ADLEY, B.Sc. (Lond.). 25. 6d. 
Posstient Exercises in Magnetism and Electricity. By H. E. 
HADLEY, B.Sc. 2s. 6d. 
Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M. 6d. 


Mathematics. 


DUNCAN, 


Elementary Lessons in Electricity and Magnetism. By 
45. 6d. 


Prof. SILVANUS P. THOMPSON, F.R.S. 
X. & XIL—CHEMISTRY, 
Chemistry for Beginners. By Sir page i ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. 2s. 
The Elements of Chemistry. By Prof. TRA REMSEN. 
2s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 


od for Beginners. 
K.C.B., 


KENSINGTON SYLLABUSES. 


X. & 


anic Chemistry for Advanced Students. By Sir H. &. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 
By Prof. T. E. THORPE, C.B., F.R.S. 


M.A. With 1200 


Chemical Problems. 
With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, 

Problems. 45. 62. 

Introductory Chemistry for Intermediate Schools. By L. 
JONES, B.Sc. 2s. 

Chemistry for Organised Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by D. 
FORSYTH, M.A., D.Sc. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic Chemistry .y ne Students. by 
CHAPMAN JONES, F.I.C., S. 25. 6d. 

The Junior Course of Practical Ghomleery. By F. JONES, 
F.C.S. 2s. 6a. 

Lessons in Organic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Theoretical Organic Chemistry. By J. B. COHEN, Ph.D. 6s. 

Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 

Practical Organic Chemistry for Advanced Students. by 
JULIUS B. COHEN, Ph.D. 35. 62 


Xil.— GEOLOGY. 


Geology for Beginners. By W. 
2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 


By Sir MICHAEL FOSTER, 
and Dr. L. E. SHORE. 2s. 6d. 
Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6a. Questions. Is. 6d. 


XV.—GENERAL BIOLOGY. 


An Introduction to Nature-Study. By ERNEST STEN. 


ATTS, M.A., F.G.S. 


HOUSE, B.Sc. Illustrated. 35. 6d. 
XVI.—ZOOLOGY. 
A Manual of Zoology. by T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. tos. 6d. 


XVII.—BOTANY, 


Botany for ~~ By ERNEST EVANS. Second 
Edition. 2s. 
—METALLURGY. 
A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
3s. Questions. Is. 


XX.—NAVIGATION. 


A Primer of Navigation. By A. T. FLAGG. Is. 


XXi1.— STEAM. 
Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


XXIII. HYSIOGRAPHY: 


Rete for Beginners. . SIMMONS, B.Sc. 


Sapathaeatal Science (Section I. Physiography). By Prof. 
Rk. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 67. 

Advanced Students. By A. SIMMONS, 

in By Sir NORMAN 
LOCKYER, K.C.B. 5s. 6d. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Elementary Lessons in the we* of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 6d. 


XXV. HYGIENE, 


— for Beginners. Ss. REYNOLDS, M.D. 


Experimenta Hygiene. By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 6d. 
Hygiene for Students. By E. F. WILLOUGHBY, M.B. 


New and Revised Edition. 4s. 6d. 


Mine 


Postag 
Brews 


if | 
Fro 
1! 
F 
to V 
— 
afloz 
19 | 
Lig 
Cc 
| 
JA 
ToSc 
1 Kl 
tye, 
Hl 
- 
Pri 
~ M 
| c. 
succes 
monst 
Awarc 
| Guinn 
Lante: 
| Lenses 
The | 
Gran 
Postag 
60,00 
| Né 
Sl 
| 


May 5, 1904] 


NATURE 


Vii 


O.P.L. SUNNY LANDS 


FOR WHITSUNTIDE. 
The ORIENT-PACIFIC LINE will despatch the twin-screw 
steamer ORONTES, 9023 tons register, 
To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. 
From London 20th May, visiting TANGIER, PALMA, ALGIERS, 
GIBRALTAR, and VIGO, arriving back in London 4th June. 


1 5 DAYS for 15 Guineas and upwards. 


{i; GREEN & CO. Head Office : 
Managers ) ANDERSON, ANDERSON & CO./ Fenchurch Avenue 

For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 


NORWAY.—S.Y. M/DN/GHT 
1 gs. 3178 Tons. Two Berth Cabins. No Uppe' 
Berths in the Ship. Finest Yachting Quamear 
afloat. Compare Itineraries. 
and 30th; August 13th and 27th. 


Sailing June 4th and 18th; July 2nd, 16th, 
“Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,0”"0. 


BIRKBECK BANK 


(ESTABLISHED 1851 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand 
Current Accounts open 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
ToScience& Art British, & Colonial Museums, &c. 


KELSO PLACE, STANFORD RD... KENSINGTON, W. 


SCIENCE LECTURERS. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINAT TON OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALpEn, E: 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTran 
GuInngss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch t Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Science Subjects, 
7. ¢ HUGHES, 


| Apparatus. 
M 


WATKINS & DONGASTER, 


ATURALISTS, 


= MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 

SPECIAL SHOW-ROOM FOR CABINETS. 

Oe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Sugetiense and Superiority of Cabinets and 
references are to distinguished 
patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to 
All Books and Publicat on Natural History supplied. 


36 STRAND, LONDON, W.Cc. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/63 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
eology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


| Cabinets, » Cuataaey Hammers, Chisels, Card Trays, Glass-capped 


oxes, Models of Crystals, &c., &c. 
NEW CATALOGUE POST FREE. 


_ THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


| other specimens of Pond Life. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and man 
Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


3 great | 


| 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved eg best methods :— 
Sycon ; Clava, Obelia, lana Caryophyllia, Alcy- 


onium ; *Hormi hora (preserv: Amphi 
G ledone, 


bella ; 
ammarus, Ligia M > Nebalia, Carcinus; Patella, ‘Buccinum, E 
Asterias, 


Pectens Bugula, Pedicellina, Holothuria, Echinus, 
Ascidia, Salpa x... 


llium, Raia, &e., &c. 
For prices and more ~~ lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To Att Praces ABRoaD :— 


Cheques and Money 


10 
15 
8 


| 
| 


The telegraphic address of Nature is ‘‘ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 
& s. d 


*Three Lines in Column <"* 
One Sixteenth Page . 
One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column. . 
Half a Page, ora Column .. . 
Whole Page... . 

* The first line being in heavy oye is charged he as two lines. 


Owroodd 


Orders payable to MACMILLAN && CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DR. HALDANE’S APPARATUS & MERCER, 


FO 


PRICE, RETAIL—89 STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, £.C. 


in Mahogany Scientific Apparatus Manufacturers and Laboratory 
Cabinet Outfitters to the Home and Colonial Departments of 
complete, H.M. Government, Scientific Institutions, Colleges, 

£3 :3:0 | and the various Industries throughout the World. 


COREHAM STANDARD 
FLOUROMETER 


for the separation of flour in cement for esti- 

mating its proportion, as supplied to the London 

County Council, Midland Railway Company, the 

Corporations of Manchester, Liverpool, Nottingham, 
Birmingham, &c., &c. 


Notice in “NATURE,” 


mmendato: 


August 13th, 1908, page 3477. 


Price complete, £11 10s., or with extra 
large Aerometer, £19 19s. 


This is a small portable apparatus designed by Dr. J. S. Hacvane, F.R.S., 


for the use of Medical Officers of Health, &c. Asample of aircan, by meansof 
this apparatus, be tested on the spot, the whole operation being quite simple. 


SOLE MAKERS— Sole 


E. MULLER, ORME & Co.,| TOWNSON & MERCER, 
148 High Holborn, London, W.C. 34 CAMOMILE STREET. 


| NOW READY. 144 pages—Fully Illustrated 


NEW CATALOGUE, 


Covering all much Novel 


RADIOGRAPHY, 


HIGH FREQUENCY, HIGH nnd 
and other forms of 
ELECTRO-THERAPEUTIC TREATMENT. 
Gratis and Post Free on application. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, 


LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL GAMERA 


is now ready in the }-plate size, 


and is an IDEAL INSTRUMENT for - - - 
TRAVELLERS and EXPLORERS. 


Obtainmable only from 


106 & 108 REGENT ST., W., & 54 CHEAPSIDE, EC. 


Pnotea by LAY AND DONS, LiMiTED, at 7 & Suree: Hull, Queen Victoria Street, in the City blisne. 
New York.— 


ano Co., LimiTED, at St. Martin's Street, London, W.C., and THe MacmiLian Company, 66 Fifth ay 5, 1904+ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1802, VOL. 70] 


THURSDAY, MAY 12, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


NEWTON & CO., 
Opticians, &c., of 
3 FLEET STREET, LONDON, 


who have had the honour of holding appointments 

to the Royal Family continuously sinee 1860, have 

this week been further honoured by a Royal 

Warrant appointing them Scientific Instrument 
Makers to 


His Royal Highness the Prince of Wales. 
NEWTON & CO., 


BY SPECIAL APPOINTMENT 


Opticians to H.M. THE KING. 


Scientific Instrument Makers to 
H.R.H. THE PRINCE OF WALES. 


Mathematical Instrument Makers to 
H.R.H. THE LATE PRINCE CONSORT. 


Philosophical Instrument Makers to 


THE ROYAL INSTITUTION OF GREAT BRITAIN. 


REYNOLDS & BRANSON, ta. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
, to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lilustrations, free on application. 
DEsiIGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 LEEDS. 


COMMERCIAL STREET, 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an ons nal description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
theory and on a new system of lens testing. The book 
is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREE fr 


i 
n, 
| 
ra 
= 
N 
2 
w 
3 ve 
y 


x NATURE 


| May 12, 1904 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W 


The NEXT ANNUAL GENERAL MEETING will be held at 

CAMBRIDGE, commencing on WEDNESDAY, AUGUST 17. 
PRESIDENT-ELECT : 
THE RIGHT HON. A. J. BALFOUR, D.C.L., LL.D., M.P., F.R.S., 
Chancellor of the University of Edinburgh. 

Notice of Papers proposed to be read should be sent to the Office, 
Burlington House, before July 18. 

Information about local arrangements may be obtained from the Locat 
SECRETARIES, Cambridge. 

J. G. GARSON, Assistant General Secretary. 


COUNTY OF LONDON EDUCATION 
ACTS, 1870 to 1903. 


The London County Council invites applications for the Post of 
EXECUTIVE OFFICER for the performance of duties in connection with 
the administration of the Education Acts 1870 to 1903. 

The duties of Executive Officer are as follows :— 

To see that all decisions of the Council relating to educational matters 
are duly carried into effect. 

In consultation with the educational adviser to exercise a general 
supervision over the Council's schools and colleges. 

To see that the by-laws and regulations are duly promulgated and 
enforced. 

To superintend the administrative work of the Council's inspectors and 
officers engaged in educational work. 

To be responsible to the Education Committee for the management and 
discipline of the staff engaged in the executive work of the Education 
Department. 

To lay the administrative reports of the inspectors and local correspon- 


dents before the Sub-committees and advise the Sub-commitiees | 


thereon ; to see that effect is given to the resolutions of the Council 

in regard to the general management, repair, or 

Council's educational buildings; and to advise the Committee in 

regard to sites, new buildings, alterations of existing buildings, and 
transfer of school buildings. 

The salary attached to the position is €1coo per annum. 
The officer appointed will be required to give his whole time to the duties 
of the office ond will in other respects be subject to the usual conditions 


attaching to the Council's service, particulars of which are contained in the | 


form of application. 


Applications should be made on the official form to be obtained from the 


Cverk of the London County Council, the County Hall, Spring Gardens, 
S.W., to whom they must be returned not later than 1o a.m. on Saturday, 
May 28, 1904, accompanied by copies of not more than three recent 
testimonials. 


Canvassing either directly or indirectly will be held to be a disqualification | 


fer appointment. 
G. L. GOMME, Clerk of the London County Council 
The County Hall, Spring Gardens, S.W., April, 1904. 


letting of the | 


| obtained. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c, 
DAY AND EVENING SCIENCE COURSES (Lectur; an 
Laboratory) under RECOGNISED TEACHERS of the 

UNIVERSITY OF LONDON. 


Chemistry _... J. E. Mackenzig, Ph.D. 
Physics .. one Apert GrirFitus, D.Sc. 
Mathematics oon E. H. Smart, M.A. 
Botany ... ove A. B. Renpie, M.A., D.Sc. 
Zoology .. one H. W. UntuHank, B.A., Sc, 
Geology & Mineralogy . Gro. F. Harris, F.G. s. 
Assaying, Metallurgy & Mining. GEo. Parcuin, A -R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 


EVENING CLASSES also in Biology, Physiology, Practical Ge: netry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations, 

Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Next Examination July 19. Special Lectures on Mechanism and 
Practical Geometry commencing Wednesday, May 11. Day and 
Evening Classes in all the subjects. 


Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


UNIVERSITY OF LONDON. 
LECTURES ON GEOLOGY. 

Two Lectures on “‘ Lessons from Geological Mistakes, (1) About Rocks: 
(2) About Ice Action,” will be given at University College, Gower Stree: 
W.C., by Professor T. G. Bonney, D.Sc., L » F.R.S , on Tuesdays 
May 17 and 24, at four o'clock. 

There is no fee for the Lectures. 


Cards of admission and further infor 


| mation may be obtained on application to the undersigned. 


P. J. HARTOG, Academic Regis: rar. 


UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
OF THE UNIVERSITY OF 


(A CONSTITUENT COLLEGE 
WALE 


Applications are invited for the Post of JUNIOR DEMONSTRATOR 
IN CHEMISTRY now vacant. Salary, £80. 

Applications and testimonials should be received not later than Mond: ay, 
May 30, by the undersigned, from whom further particulars may be 


JOHN EDWARD LLOYD, M.A., 


April 30, 1904. Secretary and Registrar. 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS, 
Each of the value of about £96 
Founded by the late T. Ausrey Bowen, Esq., of Melbourne, Australia). 
(a) Two BOWEN SCHOLARSHIPS in ENGINEERING. 
(4) One BOWEN SCHOLARSHIP in METALLURGY. 
(c) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 

The object of these Scholarships is to encourage higher work and research 
in Scientific Professional Engineering and in Chemical and Metallurgical 
Science. Applications, supported by details of educational training, and 
references to former teachers and others, should be sent to the REGISTRAR 
on or before June 1, 1994. The Scholarships will be tenable during the 
Session 1904-5. 

Further particulars may be obtained on application to the REGISTRAR. 


UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF METALLURGY. 


Saatecions are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in METALLURGY. Stipend, £150 per annum. 
The successful candidate will be required to commence work on September 1 
next, to devote his whole time to the duties of the office, and to work under 
and carry out the instructions of the Professor of Metallurgy. Applications, 
accompanied by copies of three recent testimonials, should be forwarded to 
the undersigned on or before Tuesday, May 31. 

Fur:her particulars may be obtained from 


GEO. H. MORLEY, 
Secretary. 


TO SCIENCE MASTERS.—September 


(1904) Vacancies.—Graduates and other well qualified Science and 
Mathematical Masters seeking posts in Public and other Schools for 
next term should apply at ogce, giving full details as to qualifications, 
&c., to Messrs. Grirriras, anv SmirH, Tutorial 


| Insect Pe~ts generally, and must not be less than 25 nor more than 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


APPOINTMENT OF ENTOMOLOGIST. 

Applications are invited for the post of Entomologist to the above 
Society. Candidates must have had practical experience in combating 
years 
of age. Salary, £350 per annum. Allowance for passage out to Egypt. 
The successful candidate will be required to take up his duties immediately 
after appointment. Applications with full statement of qualifications, and 
accompanied by copies only of testimonials, must be sent before May ; . 
1904, to G. P. Foapen, Esq., “ Laburnums,” Ashburton, Devon, from 
whom further particulars may be obtained. 


CITY OF BIRMINGHAM MUNICIPAL 


TECHNICAL SCHOOL. 
The services of an ASSISTANT LECTURER for the CHEMISTRY 
DEPARTMENT are required from September 1 next. 
The commencing salary “naagng is £125 per annum. 
sending in applications is May 3 
Full particulars of the post will be forwarded on application to 
GEO. MELLOR, Secretary. 


The last date for 


Offices of the School, Suffolk Street, 
May g, 1904. 


PHYSICS MASTER required in September 


for important School in Kent—-230 pupils—some general Science and 
Mathes. necessary ; Graduate looked "he. Salary, £180, non-resident. 
Three other Science Assistants engaged. —Address GRIFFITHS, S “ITH, 
& Situ, Tutorial Agents (Estd. 1833), 34 Bedford =treet, 
Strand. 


The George Henry Lewes Studentship in 
Physiology will become vacant on June 24, 1904. Applications should 
be made to Professor J. N. LANGLEY, Hedgerley Lodge, Cam) idge. 
not later than June 4. 


Agents (Estd. 1833), 34 Bedford Street, Strand, London. I 
notice of all the best vacancies will be sent on application. 


For other Scholastic Advertisements, see tage xii. 
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NATURE 


RADIUM 


PUR.) 
in 1, 24, & 5 m.g. tubes. 


Pitchblende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. Sparteite, 2/- per piece. 

Chlorophane, 2/- per piece. Samarskite, 2/- per oz. 

Zinc Sulphide, green and yellow, 2/6 per tube. 

Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; 11/+ }-gram. 

Polonium on Bi. rod., 25/-. Witlemite, 2/- per oz. 

Fiexible Sandstone, 5&/- to 50/-. 

Diamond chips and powder, 10/- per carat (best quality). 

Bar. Plat. Cyan. crystals, 4/- gramme. Screens, 9d, per square inch. 

Radio-active screens, Gd. per square inch, Wiltlemite 
screens, 6d. per square inch. 

Spinthariscopes (special), 21/-, 10/6 and 7/6. 

selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


All above in stock for immediate sale or may be had on MIRE. 
Professional Men, Universities, Schools, &c., allowed special terms. 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


Telephone: 4942 GERRARD. 

N.B.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is epialus virescens; the name of the fungus is Spharia Robertsiana. 
Specimens may be had from 10/6 to 21/*, according to quality and size. 

TERMS CASH WITH ORDER. 
Goods may be returned if not approved of, when money will be refunded. 


PERMAN’S RADIOSCOPE. 


A Pretty Modification of Crookes’ Spinthariscope. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


E. PHILIP, 80 SALISBURY ROAD, CARDIFF. 
LANTERN and 


MICROSCOPICAL L 
In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GA TT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LABORATORIES : 16 & 18 CHURCH Road, LoncsicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS. MICROSCOPES, NATURE STUDY &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S PE. 
Speciality. LANTERN S.iripEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 


ON SALE: 


}-in. Telescope, astronomical and day eye-pieces, mahogany Altazimuth 
stand, perfect definition, absolutely new by CLaRKsON ; offered £10 10s. 
Another Telescope on pillar & claw stand, 3-in., £4 10s.—Fine Binocular 
Microscope, in new condition, mechanical stage, stand condenser, polari- 
scope and analyser, four objectives, 2”, 1”, $”, 7.”, price £8.—Monocular 
Microscope by Croucn, rack and pinion coarse adjust., best modern fine 
adjustment, 3 objectives, 1”, }”, and yy”, price £4 17s. 6d.—Monocular 
Microscope. by Woop, mechanical stage, stand condenser, polariscope, 
&c., 3 objectives, including yy”, for £5 5s.—Society of Arts Micro- 
Scope, rack and pinion coarse adjustment, with micrometer screw for fine, 

\jectives, £2 10s.—Objectives, Ross, 4”, cost £7 75., offered 
£2 i5s.; Swirt, yy”, cost £5 10s., offered £2 7s. 6d.; BorcKER, y4”, 
overed £1 15s.; Power, & LEALAND, }'y”, cost £16 16s., offered at 
£3 10s.; Watson, 4”, with correction collar, £1 5s.; Ross, 4”, with 

rection collar, cost £6, offered £2.— Chemical Balance, with weights, 
'y OERTLING, offered £1 15s.—Air Pumps, Microscope Slide 
Cabinets, Eleetric Instruments, at less than half price.—Microscope 
Slides at 4d. each, customer's choice ; parcels sent on approval. 


Apply Rev. H. MILLS, Greenside, Kendal. 


i Recof 
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Each-copy: 


contains-wallet 


Copyright. 


SANGER - SHEPHERD 
LIGHT FILTERS. 


Spring Cell in Morocco Leather 
Covered Case. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE 
COLOUR BLIND! 

To obtain pictures true to Nature with correct values 


of light and shade, shadow details and cloud effects, use 
a Sanger-Shepherd Light Filter. 


Ga BOOKLETS ON ORTHOCHROMATICS FREE TO READERS 
OF “NATURE.” 


SANGER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 


E. 
‘ ON HIRE, or at REASONABLE PRICES. ! | i. 
BS. 
92pages-condensed-informe 
Aion. Apages diary-memes and 
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THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


(OWENS COLLEGE.) 

A RESEARCH FELLOWSHIP in PURE or APPLIED PHYSICS 
of the value of £125 is offered. Candidates must give evidence of being 
able to conduct an independent research, state if possible the nature of the 
research they intend to pursue, under the direction of the Professor of 
Physics (Dr. A. Schuster), and give particulars of their previous training 
and education. : 

Applications should be sent in to the ReGisTRAR, from whom details of 
conditions may be obtained, not later than June 13. 


MERCHANT VENTURERS'’ 
TECHNICAL COLLEGE, BRISTOL. 


JUNIOR ASSISTANT for PHYSICS; £130 to £160. Particulars 
—— from the ReGcistRAk by sending a stamped addressed foolscap 
envelope. 


BUILDING CONSTRUCTION.—Teacher, 


experienced and qualified to teach Honours, wanted for next Session. 
Salary for Session, £40 (two evenings per week). Applications must be 
received before May 23; selected candidates will be notified before 
June 1. Application forms to be obtained from the ReGisTRAR, 
Technical Institute, Wandsworth. 


QUEEN’S COLLEGE, BELFAST. 


The Council invite applications from Graduates and others for the 
PURSER STUDENTSHIP in MATHEMATICS for Session 1904-5, 
value about £110 per annum. my gece should reach the REGISTRAR 
(from whom further particulars can be obtained) on or before September 1. 


DIRECTOR REQUIRED to invest £5/7000 


in a large Chemical Manure Manufacturing Business on an extensive 
scale. Security certain. Reason of requirement death of former 
Director.—Write to ‘‘ K. B.,” c/o Gould’s Advertising Agency, 54 New 
Oxford Street, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Somen 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


Mr. L. CULLETON, o2 Piccadilly, London 
(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culleton’s 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 
and copied at the British Museum and other Archives. 


T. von Post & O. Kuntze 
I xi for generic names 
e con of flowering plants 
8°, XLVIII and 720 pages. Pretty binding. 

Only 1tosh., and 1 sh. to send in bands. 
According to international Laws! /ndispensable for botanists, 
paleontologists, apothecaries, gardeners, seedsmen and all 
wishing to apply correct names as to Laws, spelling & science. 


Deutsche Verlags-Anstalt, Stuttgart. 


BARGAINS IN SCIENTIFIC AND 
MEDICAL BOOKS. 


H. J. GLAISHER will forward on request a Special List of 

Publishers’ Remainders of Scientific and Medical 

Books. Also a New (May) Catalogue of Publishers’ Remainders 
in all branches of Literature. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


Sale by Huction. 


IMPORTANT NATURAL HISTORY LIBRARY. 


MR. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden, London, W.C., on TUESDAY, 
MAY 17, at half-past 12 o'clock precisely, the FIRST PORTION of 
the fine and extensive LIBRARY of the late Puitip BRookEs Mason, 
Ksq., M.R.C.S., F.L.S., F.Z.S., F.E.S., &c., of Trent House, Burton- 
on-Trent, and comprising many scarce and valuable Works on Ento- 
mology, Ornithology, Botany—long Series of Natural History Journals, 
Publications of Learned Sccieties, &c. 

On view day —_— ten to four, and morning of sale. 
talogues on application. 


NOW READY, with Illustrations, 570 pages, 8vo, 10s. 6d. net. 
THE 


ELEMENTS OF CHEMISTRY. 


By M. M. PATTISON MUIR, M.A., 
Fellow and Przlector in Chemistry of Gonville and Caius College, 
Cambridge. 
From the PREFACE. 

The objects of this book are : to present some of the fundamental fact 
generalisations, principles, and theories of chemistry, lucidly, methodically 
and suggestively ; to train the student in the methods of investigation a: 
reasoning which have been used in the past, and the methods which a: 
used to-day, for discovering and coordinating the connexions between t) 
properties and the compositions of systems of homogeneous substances ; t 
attempt to lay the foundations of Chemistry in such a way that the stude: 
may be prepared for going more deeply into the science if he wishes soto d 


London: J. & A. CHURCHILL, 7 Great Marlborough Stree: 


NOW READY, with 286 Illustrations (many new to this edition), 
12s. 6d. net. New Edition (6th) Revised throughout. 


TOMES’ MANUAL OF DENTAL 


ANATOMY, 
HUMAN AND COMPARATIVE. 
London: J. & A. CHURCHILL, 7 Great Marlborough Stree: 


THE GEOGRAPHICAL JOURNAL. 
CONTENTS.—MAY. 


The Antarctic Expedition. By Sir Clements R. Markham, K.C.B., F.R.s 
Exploration in the Southern Borderland of Abyssinia. By Captain Phili; 
Maud, R.E. (with 9 Illustrations and Map). 
Rescue of the Swedish Antarctic Expedition. By Lieut. Julian Iriza: 
(with 14 Illustrations). 
The Acre ‘Territory and the Caoutchouc Region of South-Wester; 
Amazonia. By Colonel G. E. Church, Vice-President R.G.S. (with 
2 Diagrams and Map). 
A Journey from Peking to Tsitsihar. By Claud Russell, M.A. (with Map) 
n the Dimensions of Deep-Sea Waves, and their Relations to Meteor- 
oe and Geographical Conditions. By Vaughan Cornish, D.Sc., 


-G.S. 
A Bathymetrical Survey of the Lakes of New Zealand. By Keith Luca- 
(with 2 Illustrations and Maps). 
Peat Moors of the Pennines: Their Age, Origin, and Utilization. Ly 
C, E. Moss, B.Sc. (with 3 Diagrams and 5 Plates). 
Reviews.—The Monthly Record.—Obituary.—Meetings of the R.G.S. 
Geographical Literature of the Month.—New Maps. 


London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


ge LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. POOLE Sz co. 
104 CHARING CROSS ROAD, 
LONDON, W.C. 


(Formerly of 39 HOLYWELL STREET, STRAND). 
Enquiries by letter receive diate attenti 


PRINCE’S 


MEDICA LENDING 


LIBRARY. 


Includes all the Text-bouks and important Treatises in Medicine, 
Surgery, Midwifery, Anatomy, Physiology, Botany, Chemistry, 
Physics, Hygiene, Bacteriology, Geology, Psychology, &c. 
Annual Subscription from One Guinea upwards. 
Commencing any date. Terms on applicatioi: 


85 PRAED STREET, LONDON, W. 


INCL 
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NOW READY. 


NEW ILLUSTRATED CATALOGUE 


x-RAY 
HIGH FREQUENCY, 
APPARATUS, 


INCLUDING ILLUSTRATED AND EXTENDED 


Instructions to Beginners 
UPON HOW TO WORK. 


GRATIS AND POST FREE ON APPLICATION. 


HARRY W. COX, Ltd., 


Actual Manufacturers. 


Factory and Offices— 


9, 10, & 11 Cursitor St., Chancery Lane, London. 


E make a feature of Chemicals 
and Apparatus for Scientific 
Research of every description. 
Write for a Copy of our Monthly 
List, and Price List. 


Just Published. 


THE EXTRA PHARMACOPEIA, 


thoroughly revised and improved, gives concise information as to all the 
Newest Remedies in the Treatment of Disease, 
Careful Abstracts from the most important current 
Medical and Pharmaceutical Literature, including 
several new Hospital Pharmacopeeias, Antidotes 
to Poisons, the latest views on Antitoxins and 
Organo therapy, Notes on Radium and “‘ X” 
Rays, Finsen Light, Dowsing Radiat Heat 
Treatment ; a Therapeutic Index thoroughly re- 
vised and rearranged; descriptions of uver 150 
Mineral Waters ; a synopsis of Surgical Dressings 
and Apparatus, Analytical Memvranda, useful 
‘lhermometric, Percentage and other Tables. 
The General Index contains more than. 1,500 ad- 
ditional headings. Thinner in bulk (though con- 
taining more than 100 additional pages) than the roth Edition, and easily 
carried in the pocket by the physician. 


XIth Edition, by Martindale & Westcott, 
obtainable from H. K. LEWIS, 136 Gower 
Street, or 


W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH STREET, W. 


THE EXTRA PHARMACOPGIA 
i 


GALVANOMETER 
MIRRORS 


PLATINIZED QUARTZ. 


The above mirrors can be supplied down to 1/3 mm. 
in thickness, yet giving perfect definition under 
telescope power. If desired they can be supplied 
having a small tag for suspension; without which it 
s difficult to support them free from distortion 
when they are so thin. These mirrors can be 
rubbed hard, or heated red hot without injury to 
the surface or loss of definition. 


Price &1 : O: O each. 


QUARTZ VACUUM TUBES containing 
the new gases ARGON, HELIUM, NEON, 
KRYPTON and XENON, and, if desired, 
the commoner gases, can now be supplied. 


Lists on Application. 


ADAM HILGER, Ltd., 
75a CAMDEN ROAD, LONDON, N.W. 


OPTICALLY « MECHANICALLY 


THE BEST. 
THE BAUSCH & LOMB 
MICROSCOPES 


In their many Patterns can 
be seen in our Showrvom. 
While prices are low, they 
are a triumph of modern 
workmanship, combined 
with Optical excellence. 
From 38s. 6d., with 
Divisible Objective 14” and 
$”, and 1” Eyepiece, in case, 
as illustrated. 


Write for I/lustrated Micro- 
scopical Catalogue,3Stamps, 
tocover postage. Also Lists 
ofMicrotomes, Centrifuges, 
Photographic Shutters, 
and Lenses of all de- & 
scriptions, to 


A. E. STALEY 


& CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
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GOERZ-ANSCHUTZ 
FOLDING CAMERA. 


NEW 1904 MODEL. 
Gives Exposures from 5 seconds to 1/1000th 
sec 


THE IDEAL HAND CAMERA 
LIGHT. COMPACT. PORTABLE. 


Catalogue No. 49, Free on Application to 


Cc. P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. 


1/6th scale. 


THE NEW PATENT 


“DIAL” BAROGRAPH, 


or Self-Recording Barometer. 
(Provisional Patent 23281.) 

_ This isa most useful Instrument, and fills a long felt want. It makes an 
interesting record of Barometric Variations, and at the same time rea: ly 
sbows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and present, 
The Instrument is of the very best workmanship throughout, and is com. 
pensated for temperature. The Recording Arm and the Deal Hand 
| working by means of our Patent Attachment off the same movement a 

simultaneous action is thereby assured. Price, complete in handsome solid 
| oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
| Instructions, £6 15s 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


| if any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), 
Contractors to H.Al. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 


CHARLES GRIFFIN & CO., Ltd. 


HE<iMETALLURGY OF STEEL. bv F. W. 
HARBOR}, Assoc R.S.M.. F.1.C., Consulting Metallurgist and 
Analytical Chemist t» the Indian Government, Royal Indian Engineering 
Collese, Coopers Hill, With a section on ** The Mechanical Treatment ot 
Steel,"’ by J. W. HALL, A.M. Inst. C.E. With over 450 pages, 37 Plates, 
and 750 Illustrations. 25s. net. 


HE METALLURGY OF IRON. Bv TIJIOMAS 
TURNER, Assoc. R.S.M., F.I.C., Professor of Metallurgy, Bir- 
mingham Univerwty. Second Edition, Revised and II ustrated. Price 16s. 


THE MICROSCOPIC ANALYSIS OF METALS: 
A Hand-book of the Micro-structure of Steel and its Constituents. 
By FLORIS OSMOND and J. E. STEAD, F.R.5. With an Appendix. 
Profusely Illustrated with Micro-photographs beautifully reproiuced. 
75. 67. net. 
N INTRODUCTION TO METALLURGY. By 
Sir W. C. ROBERTS-AUSTEN, K.C.B., F R.S., A.R.S.M._ Fifth 
Fdition, Revised and Considerably Enlarged. With nuwersus Illustra- 
tions and Micro-photographs of Steel. 18s. 


METALLURGICAL ANALYSIS & ASSAYING: 
A Three Years’ Course for Students of Schools of Mines. By W. 
A. MACLEOD, B.A., B.Sc., A.O.S.M.(N.Z.), and CHAS. WALKER, 
F.C.S. Handsome Cloth. Illustrated. 12s. 6d. net. 


TEXT-BOOK OF ASSAYING. For the Use of 

Students, Mine Managers, Assayers, &c By J. J. BERINGER, 
F.1.C., F.C.S., and C BERINGER, F.C.S. With numerous Tables and 
Illustrations. Crown 8vo. Ninth Edition. 10s. 6d. 


PHYSICO-CHEMICAL TABLES: For the Use of 
Analysts, Physicists, Chemical Manufacturers, and Scientific Che- 
mists. By JOHN CASTELL-EVANS, F.L.C., F.C.S. In Two Volumes, 
Large 8vo. Strongly Bound in Half-Morocco. 

Vol. 1—CHEMICAL ENGINEERING, PHYSICAL CHEMIS- 

. omplete in itself and sold separately. 245. net. 

Vol. 11.—CHEMICAL PHYSICS, PURE AND ANALYTICAL 

CHEMISTRY. [Ready Shortly. 


ELECTRO-METALLURGY : The Plating, Depositing, 
F.1.C 


Smelting, and Refining of Metals. &. By W. G. M‘MILLAN, 
., F.C.S. Second Edition, Revised. Illustrated. 10s. 6d. 


ELECTRIC SMELTING AND REFINING. By 
Dr. W. BORCHERS. Second English Edition. ‘Translated by 
WALTER G. M‘MILLAN. With numerous Illustrations and Folding 
Plates. (At Press. 
Lonpon: CHARLES GRIFFIN & Co.,, LIMITED, 
Kxever Street, Strand. 


ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


TECHNICS. 


A MAGAZINE TO AID TECHNICAL PROGRESS. 


MAY. 
NINEPENCK NET. 


PROGRESS OF SCIENCE AND TECHNOLOGY. 

THE FIBROUS CONSTITUENTS OF PAPER. No. I.—Esparto. 
By Crayton Beanie, F.C.S. (/l/ustrated by Photo-micrographs.) 

a ON TECHNICAL EDUCATION IN AMERICA. By 
oun Hucne. 

PIN-HOLE PHOTOGRAPHY. By Epcar Senior. 

THE CONTINUOUS-CURRENT DYNAMO. Part V. By H. M. 
Hopsart, M.1.E.E. 

ALLOTROPIC MODIFICATIONS OF IRON. By T. M. Lowry, B.Sc. 

THE MODERN MOTOR CAR. Part II. By Wicrrio J. Lingua, 
M.IL.C.E. (Fully Illustrated from the Author's Diagrams.) 

VECTORS AND GRAPHS AND THEIR PRACTICAL APPLI- 
CATION. Part III. By Exuis H. Craprer, M.1.E.E. 

SOME APPLICATIONS OF SCIENCE TO BOOT AND SHOE 
MANUFACTURE. By KE. Swaystann. (/ilustrated from the 
Author's Diagrams.) 

MOTOR STARTING RESISTANCES. By Francis H. Davies. 

HOW TO SET THE ROLLERS IN COTTON MACHINERY. By 
Wm. Scotr Taccart, M.1 M.E. (/dustrated by Diagrams.) 
POTTERS’ MATERIALS. By Witton P. Rx, late Manager of 
Doulton’s Lambeth Art Pottery. (/d/ustrated.) ’ 
DESIGN. Part V. By E. Fianper Ercnue.ts, 

.M.E. 


ALLOYS OF IRON. By H. C. H. Carpenter, B.A., Ph.D., of the 
National Physical Laboratory. (///ustrated from Photo-micrographs ) 

PRACTICAL SOLID GEOMETRY. By G. F. Burn, Leeds Technica! 
chool. 

BAUXITE AND ITS CHEMICAL USES. By J. Casu. 

THE FORMATION OF LOOPS AND THE CONSTRUCTION OF 
LOOPED FABRICS. By James Hy. Quitter, F.K.C. (fxdi; 
/llustrated from the Author's Diagrams.) 

A SIMPLE INSTRUMENT FOR MEASURING ANGLES.—COMPE- 
TITIONS.—PERSONAL ITEMS.—RESULTS OF COMPETITIONS. 


GEORGE NEWNES, LimirTep, 


3 TO 12 SOUTHAMPTON STREET, STRAND, LONDON. 


10’ CO} 
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MUIRHEAD 


Makers of 
PORTABLE ee) all Kinds of 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 


PRICES. 
10’ COIL FOR X-RAY 


10’ COIL FOR WIRELESS 


TELEGRAPHY A liberal di fa 


{2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


‘DINES’ NEW SELF-RECORDING 


MERCURIAL 
BAROMETER 


JAMES J. HICKs, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of cor- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced. to an absolute 


Telegrams: 


** Secohm, London.”’ 


Telephone : 


All other air 
pumps superseded. 


THE 


“GERY  K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘*‘ GeryK.’’ Used by 
ellleading scientists. Far 


more rapid than any cther minimum, and also by an auto- 
vacuum pump. matic temperature correction. 
Price from Write for 
£4:5:0. LIST F45.§ 
Pulsometer Engineering C21" 8, 9, & 10 
di 5 5 
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Co.’SsS L.Is'r. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Men» jr, 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 67. net. 


. PILOT.—* We can but express our gratitude to Mr. Cornish for placing before the public the present sketch of a life s 
interesting and stimulating. . . . Mr. Cornish has shown excellent judgment in compiling this memoir. He has not given us an 
exhaustive account of the life of Sir William Flower, but has succeeded in drawing the portrait so graphically that we pu’ down 
the book feeling that we know and honour the man of whom he writes.” 


1904 ISSUE NOW READY: 


THE STATESMAN’S YEAR BOOK. 
STATISTICAL & HISTORICAL ANNUAL OF THE STATES OF THE WORLD, FOR THE YEAR 1904, 
Edited by J. SCOTT KELTIE, LL.D. With Maps. Crown 8vo. 10s. 6d. net. 


CHEAPER IMPRESSION NOW READY. 


HIGHER ARITHMETIC AND ELEMENTARY MENSURATION, for the Senior 


Classes of Schools and Candidates preparing for Public Examinations. By P. GOYEN, F.L.S., Inspector of Schools, New 
Zealand. Crown 8vo. 35. 6d. 
NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, with numerous Examples and Hints for their Solution, especially designed for the use of Beginners. By 
G. HALE PUCKLE, M.A., St. John’s College, Cambridge. New and Revised Impression. Crown 8vo. 7s. 61. : 
SCHOOL WORLD.—* Mr. Puckle’s elementary treatise has won for itself a well deserved reputation.” 


APPLICATIONS OF THE KINETIC THEORY TO GASES, VAPORS, PURE 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Srevens, M.A 


Crown 8vo. 


Parts I. and II. Part I.—LiNgEs AND ANGLES, RECTILINEAL | Parts I-IV. 3s. 
Ficures. Part Il.—AREAS OF RECTILINEAL FiGuREs | Parts III. and IV. 1s. 6d. 
(Containing the Substance of Euclid Book I.). 15s. 6d. Part V. (Containing the Substance of Euclid Book VI., with 
Part II1I.—CircLes (Containing the Substance of Euclid Book Additional Theorems and Examples). Is. 6d. 
III., 1-34, and part of Book IV.). Is. Parts I.-V. 4s. 6d. 
Parts I., II., and III. 2s. 6d. Parts 1V. and V. (Containing the Substance of Euclid Book II, 
Part 1V.—SQUARES AND RECTANGLES. GEOMETRICAL Book III., 35-37, and Book VI.). 2s. 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA: | Part VI. (Containing the Substance of Euclid Book XI., 1-21, 
(Containing the Substance of Euclid Book II. and Book together with Theorems relat ng to the Surfaces and 
1II., Props. 35-37), sewed, 6a. Volumes of the Simpler Solid Figures). = [/ the Pr 


*.* This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCATION.—*‘ Seems quite the best of the new text-books of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barwarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab,, 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 


University Locals. 
NATURE.—“ The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecture 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 

EDUCATIONAL TIMES.—‘‘In this work on elementary geometry we have probably one of the most important, ani 
certainly one of the best, of the text-books whose production is to be traced directly to the movement for reform in the methods 
of teaching the subject.” 
THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senio 

Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6d. each. Part IV. [/n preparation. 

NATURE.—“ For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 

system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Fostex avi 
F. W. DOBBS, Assistant Masters at Eton College. Crown 4to. 2s. 6d. 
PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A, Ass'stati 


Master at Eton College. Globe 8vo. 2s. 6d. 
TEACHER. —*“ As an introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 
could be better. The scheme of the book is excellent, and it is well carried out.” 


MACMILLAN & CO., LIMITED, LONDON. 
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CRUISES 

Tos IN SUNNY LANDS 

FOR WHITSUNTIDE. 
The ORIENT-PACIFIC LINE will despatch the twin-screw 

steamer ORONTES, 9023 tons register, 

To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. 

on loenéon May, visiting TANGIER, PALMA, ALGIERS, 

GIBRALTAR, and VIGO, arriving back in London 4th June. 


1 5 DAYS for 15 Guineas and 


M es F. GREEN & CO. Head Office: 

nag ANDERSON, ANDERSON & CO./ Fenchurch Avenue 
For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., o 

to West End Branch Office, 28 Cockspur Street, S.W. 


NORWAY.—S.Y. 4//DN/IGHT SUN, 
3178 Tons. Two Berth Cabins. No Upper 


$1 2 1 2.. Berths in the Ship. Finest Yachting Steamer 


afloat. Compare Itineraries. Sailing June 4th and 18th; July 2nd, 16th, 
and joth; August 13th and 27th. 
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gong;, Shells, and other Curios. 


Hinerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, 
To Science & Art Department, > Colonial Museums, &¢ 


| KELSO PLACE, STANFORD “RD... KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoea, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p»matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved +b the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, na; Alcy- 
onium ; "Hormiphora (preserved) Lineus, Ampbiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, J Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Kchi-us, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


LANTERN SLIDES. 


Collection of Lantern Slides fcr Lectures on 


CRYSTALLOGRAPHY, MINERALOGY, PETRO- 
LOGY, GEOLOGY, and PALEONTOLOGY. 


Arranged by Professor Dr. F. 1. P. van CALKER of Groningen. 
Paleontological Problematica : 30 Slides 7 
Historical cology ( l'ype Fossils, 

32 Slides 
Tectonic Geology : 
Pisces : 30 Slides ... 
Amphibia: 12 Slides... 
Reptilia and Aves: so Slides. 

Mammalia: 70 Slides... 
. Microstructure of Minerals : ~ Slides. 


” 


Toula- Collection’ 


30 Slides. 


Rocks : 36 Slides’ © 

Mode of Occurrence of Minerals in Rocks : 50 o Slides > 

. Lantern Slides of Rocks, in ordinary light: 
” ” ” & 

o 

ill 


” under crossed uleste: 


” 


Lhe collections of slides of Volcanoes and coptainedle’ will 
soon be ready. 

Detailed Catalogue of Lantern slides in preparation ; prospectus post 
free. Single slides are so'd at 1°. 6d. eac 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON. RHINE, GERMANY. 


ESTABLISHED 1833 


WATKINS DONCASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@GS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved my tage by First-class Workmen 
true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 dv., 10/63; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

4 large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card — Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST one, 
THOMAS D. RUSSELL, 78 Newgate St., London, F.C. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


lo Att ABroap :— 


Quarterly. o 8 o 


The telegraphic address of is Puusis,’? Loxpon, 


CHARGES FOR ADVERTISEMENTS. 
& 


*Three Lines in Column 
Per Line after 
One Sixteenth Page . 
One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column . 
Half a Page, or a Column 
Whole Page . 


* The first line being in heavy see is amen her as two lines, 


and Orders payable to MACMILLAN CO., Limited, 
OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 


| 
So | 
an 
ea: + 
10 ee 
Ita 
| 11 
4. 1 
« 
or | 
| 
_ — » 
By 
aye 
hed, \ 
ant 
tab., 
the 
r al ay 
turer 
thos 
9 
10 0 
| 18 6 
I5 
5 


NATURE [May 12, 1904 


THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result with one-third 

the electrical energy otherwise necessary. That is, 4 cells will do as much as 12 cells yi) 

ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark op 
illuminate a large X-Ray tube. The advantage is obvious from every point of view. 


GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 


Uae- NATURE says:—‘*. . . we find its performance fully equal to what is claimed for it. With iwo 
feur-volt cells the full 10-inch spark was obtained with ease, and there was every indication tha‘ the 
interrupter was capable of wor'sing regularly for comparatively long periods without attention. . . . The 
arrangement seems to make the most of a given battery power, and will therefore be specially appreciated 
by those to whom portability is an important consideration.” (See issue March 17, page 469.) 


DEMONSTRATIONS DAILY, Inspection and Correspondence Invited, 


THE MEDICAL SUPPLY ASSN., 27° race, 


Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 


AGAIFFE » PARIS. 


FAR > LARGER 
ik INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


THE MOST 
ECONOMICAL 
SYSTEM KNOWN. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to : 
CROSSLEY BROS... OPENSHAW , MANCHESTER. 


OBJECTIVES FOR ASTRONOMICAL TELESCOPES. 


THE WATSON-CONRADY SERIES, 


Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY’S direct supervision and control, 
Objectivcs of New Construction in three types, of finest quality and most perfect performance. 
Type 1.-Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 
Can be used for either Photographic or Visual work without change of focus. 
Type 2.-Apochromatic or Photo Wisual DOUBLE OBJECTIVES. 
Perfectly free from Chromatic defects and differences of focus for different colours. 
Type 3.-THE HOLOS SERIES OF OBJECTIVES. ; 
The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 
special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 
PRICES WITH CELL. 
Aperture Inches 3 34 4 44 5 
e1.. +» £12 10 0 £18 00 £28 00 £40 00 £55 0 O 
00 30 00 45 0 0 


6 Inches. 


9 00 14 00 20 
oe 5 10 0 9 15 0 14 10 0 21 10 0 30 0 0 
Second-hand Telescopes by noted makers always on hand—fplease state requirements. 
Particulars of the above, together with Watson's Catalogue of Telescopes, forwarded fost free on application to :— 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 
Derors : 78 Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott 0.). 
BRANCH: 16 Forrest Road, Edinburgh. Awarded 42 Gold and other Medals 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 


WILL NOT GET OUT of ADJUSTMENT. 
EASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST GLASS MADE. 

Powers 4, 6, 8, 10, 12. 

Jllustrated Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 
— 25 NEWMAN ST., LONDON, W. 


Printed by RicHaky \ LAY AND Sows, LimitEL, at 7& » Bread Street Hill, Queen Victoria Street, in the City ot London, and publisne1 4 


ano Co., LimITED, at St. Martin's Street, London, W.C., and Comrany, 66 Aven ie, New York. —Tuurspay, May 12. 
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SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


’—WoORDSWORTH. 


No. 1803, VOL. 70] 


THURSDAY, MAY 109, 
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Registered as a Newspaper at the General Post Office.) 
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REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical —~) Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 

Illustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT au on 


UIREMENTS. 
14 COMMERCIAL STREET, s. 


The Harcourt 


CHLOROFORM INHALER 


The apparatus is the invention of Mr. A. VERNON 
HARCOURT, F.R.S., and is designed on scientific 
principles to give an accurate dose, which may be 
maintained or varied at will, It is compact and 
portable, and is easily manipulated by a single person. 


DESCRIPTIVE CIRCULAR SENT POST FREE. 


SoLE MAKERS AND PATENTEES— 


JOHN J. GRIFFIN & SONS, Ltd., 


Makers of Scientific Apparatus, 


20-26 SARDINIA STREET, LINCOLN’S 
INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Priwate Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&c., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


next (May 24), at Five o'clock, H. F. Newatt, Esq., M.A., 
F.R.S. First of Two Lectures on Corona.” Half-a 
‘Guinea the Course. 
Thursday (May 26), at Five o'clock, H. G. Wetts, Esq., B.Sc. First of 
wo Lectures on ‘‘ LIrERATUKE AND THE Stare.” Half-a-Guinea. 
Saturday (May 28), at Three o'clock, Sir Witt1aAM Martin Conway, 
M.A. First of Two Lectures on “ SprrsneRGEN IN THE SEVENTEENTH 
Century.” Half-a-Guinea. 


COUNTY BOROUGH OF BLACKBURN. 


EDUCATION DEPARTMENT. 


Aaptentions are invited for the position of TEACHING PRINCIPAL 
of the Municipal Technical School, to supervise and he responsible for the 
work of the Technical School, and to advise the Education Committee on 
all questions connected with Secondary and Technical Education, including 
the Training of Teachers. 

The Departments of the School include :—School of Art, Mathematics and 
Physics, Chemistry, Textile, Elementary Engineering, Languages, Pupil 
Teachers’ Centre with University txtension Classes, Building Trade 
‘Classes, Shorthand, Cotton Spinning, and Cookery. 

At the present time there is a vacancy at the Head of the Department of 
Mathematics and Physics, and in making the appointment of Principal, 
consideration will be given to this fact. 

The salary will be £500 per annum. 

Applications, endorsed *‘ Teaching Principal,” to be sent to the under- 


signed, not later than i2 o'clock at noon, on Monday, the 16th day of May 
next. 


By order, 
Town Hall, Blackburn, LEWIS BEARD, Town Clerk. 
April 27, 1904. 
NOTE.—The date for sending in applications for the above has been 
extended to 12 o'clock at noon on Monday the 30th May. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


The Govern-rs invite application for the following appointments for 
next Session, beginning in September :— 

1. HEAD OF ENGINEERING DEPARTMENT; commencing 
4275 per annum. 

2. TEACHER OF COOKERY for Domestic Economy Training 
School ; commencing salary, £110 per annum 

3. LECTURER IN BUILDING CONSTRUCTION and ARCHI- 
TECTURAL DRAWING for two evenings per wee’ 


k. 
4. TEACHER OF BRICKWORK (theory and Practice) for two 
evenings per week. 
Applications to be made on special forms, which must be returned not 
later than June 8, to be obtained from 
W. M. MACBETH, 


Clerk to the Governors. 


UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
{A CONSTITUENT COLLEGE OF THE UNIVERSITY OF 
WALES.) 


Applications are invited for the Post of JUNIOR DEMONSTRATOR 
IN CHEMISTRY now vacant. Salary, £80. 

Applications and testimonials should be received not later than Monday, 
May 30, by the undersigned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M.A., 
Secretary and Registrar. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


APPOINTMENT OF ENTOMOLOGIST. 


Applications are invited for the post of Entomologist to the above 
Society. Candidates must have had practical experience in combating 
Insect Pests generally, and must not be less than 25 nor more than 35 years 
of age. Salary, £350 per annum. Allowance for passage out to Egypt. 
The successful candidate will be required to take up his duties immediately 
after appointment. Applications with full statement of qualifications, and 
accompanied by copies only of testimonials, must be sent before May 30, 
1904, to G. P. Foapen, ktea., “*Laburnums,” Ashburton, Devon, from 
whom further particulars may be obtained. 


TO SCIENCE MASTERS.—September 
(1904) Vacancies.— Physics Master required in important School in Kent 
—230 pupils—some general Science and Mathcs. necessary ; Graduate 
looked for. Salary, £180, non-resident. Particulars of the above will 
be sent on application, and also early notice assured of all the best 
September vacancies as they occur.—Address Messrs. GRIFFITHS, 
Powett & Smirn, Tutorial Agents (Kstd. 1833), 34 Bedford 
Street, Strand, London. 


April 30, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G N.R., and Highbury Stn., N. LR.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers jn— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours sti dent 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure o; 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Prin: ipal, 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
HY by highly qualified graduates of 
Correspondence Tuition Cambridge, Lone. 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ. 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 
Departments are at work preparing for London and Royal University 
Exammnations, Science and Art, Civil Service Examinations, and al! Prof, 
Preliminaries.—Apply to Mr. J. CHaRLesTton, B.A., Burlington Corre- 
spondence College, 8 Crescent Grove, Clapham, S.W. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especiai Course of Instruction in THERAPEUTICS, PHARMA. 
ou and MICROSCOPY for INSTITUTE OF CHEMISTRY 


i FREDERICK DAVIS, The Laboratories, 
49 and 5: Buitpincs, LupGate Circus, E.C. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 
Prircipal : 
H. WELts, Wh.Sc., A.M.I.C.E., A.M.I.M.E. 
GAS ANALYSIS. 

A special Course of Six Lectures and Laboratory work on the standard 
methods of Gas Analysis will be given by Mr. Joun Witson, M.Sc. (Head 
of Chemical Department), on Wednesday evenings, commencing June 1. 
Lectures, 7-15—8.15 ; Laboratory, 8.15—9.45.- 

ee, 55. 
For prospectus apply to the SECRETARY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

The Council of the College invites applications for the following posts :— 


(1) ASSISTANT LECTURER in MATHEMATICS. es: 
(2) — & ASSISTANT LECTURER in CHEMIS- 
TR 


(3) DEMONSTRATOR & ASSISTANT LECTURER in PHYSICS. 
(4) DEMONSTRATOR & ASSISTANT LECTURER in PHYSI- 


LOGY. 

(s) DEMONSTRATOR & ASSISTANT LECTURER in BOTANY. 

in the case of the appointment in Physics preference will be given tw 
candidates who have some knowledge of the technical applications uf Elec- 
trical Science. 

Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need. not be printed) must be sent 
endorsed on the outside with the title of the Department in which the 
application is made, on or Lefore Monday, June 20, 1904. 

J. AUSTIN JENKINS, B.A., 
Registrar. 


University College, Cardiff, 
May 16, 1904. 


HEADMASTERS, PRINCIPALS AND 
SECRETARIES of Public Secondary and other Schools requiring 
Science and other well qualified Masters, Lecturers, or 
Demonstrators, can have caudidates introduced to them free 0: 
any charge by sending details of their requirements to Mess 
GrirFitHs, SmitH, anv Smitn, Scholastic Agents 
1833), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see page xxi. 
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UNIVERSITY OF LONDON. 
UNIVERSITY PROFESSORSHIP OF CIVIL AND 
MECHANICAL ENGINEERING. 

Notice is hereby given that the Senate is about to appoint, in succession 
to Professor w. é. Unwin, F.R.S., a Professor of Civil and Mechanical 
Engineering at a salary of £1000 a year. The Professorship will be held at 
the Central Technical College of the City and Guilds of London Institute. 

Applications, which must reach the University not later than Tuesday, 
June 7, should be addressed to the undersigned, from whom a schedule of 


duties may be obtained. . 
—" ARTHUR W. RUCKER, Principal. 
University of London, 
South Kensington, S.W. 


BIRKBECK COLLEGE. 
Principal G. ARMITAGE-SMITH, M.A. 

The Council invite applications for the following appointments, to date 
from September 1 :— 

ASSISTANT LECTURER IN CHEMISTRY. 

ASSISTANT LECTURER IN MATHEMATICS AND PHYSICS. 

Commencing salary in each case, £200 per annum. ‘ / 

Applications, stating age, degree and qualifications, teaching experience, 
and enclosing testimonials, must reach the Principat not later than 


une 5. 
J Birk beck College, 
Bream’s Buildings, Chancery Lane, E.C. 


CITY OF BIRMINGHAM MUNICIPAL 


TECHNICAL SCHOOL. 
The services of an ASSISTANT LECTURER for the CHEMISTRY 
DEPARTMENT are required from September 1 next. 
The commencing salary offered is £125 per annum. The last date for 
sending in applications is May 31. coat. 
Full particulars of the post will be forwarded on suptoniee to 
GEO. MELLOR, Secretary. 


Offices of the School, Suffolk Street, 
May 9, 1904. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


JUNIOR ASSISTANT for PHYSICS; £130 to £160. Particulars 
obtainable from the REGISTRAR by sending a ped add d foolscap 
envelope. 


QUEEN’S COLLEGE, BELFAST. 


The Council invite applications from Graduates and others for the 
PURSER STUDENTSHIP in MATHEMATICS for Session 1904-5, 
value about £110 per annum. Applications should reach the REGISTRAR 
(from whom further particulars can be obtained) on or before September 1. 


DIRECTOR REQUIRED to invest £5/7000 


in a large Chemical Manure Manufacturing Business on an extensive 
scale. Security certain. Reason of requirement death of former 
Director.—Write to “‘ K. B.,” c/o Gould’s Advertising Agency, 54 New 
Oxford Street, W.C. 


Inter. B.Sc. Lond. (Hons. Physics) desires 
scientific occupation. Home or abroad. Experience with scientific 
instruments, engineering, and control of men.—‘“‘ B.Sc.,” c/o NATURE 
Office. 


Philosophie Naturalis Principia Mathe- 
matica Autore Is. Newton imprimatur S. Pepys, Reg. Soc. Praeses. 
lulii 5, 1686.—Apply ‘“* XVII.,” Nature Office. 


PATENT OFFICE APPOINTMENTS. 


Next Examination July 19. Special Lectures on Mechanism and 
Practical Geometry « ing Wednesday, May 11. Day and 
Evening Classes in all the subjects. 


Birkbeck College, Breams Buildings, Chancery Lane, E.C. 
Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culleton’s 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 


and copied at the British Museum and other Archives. 


RADIUM SUPPOSED TO BE IN 
THE OXFORD CLAY. 


Samples from 50 to 120 feet deep sent to any address 
in the British Isles on receipt of P.O. Order 
for 2s. 6d. 


ROBERTSONS, PETERBOROUGH. 


\= 


BROWNING’S SPEGTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 

This Instrument will show many of the Fraunhofer lines, the bright lines 
of the metals and gases, and the absorption bands in coloured gases, 
crystals or liquids. 


Price, with Plain Slit = £1 2s. Od. 
a », Adjustable Slit, &c., in Morocco Case £1 14s. Od. 
in »» Achromatic Lens, &c., in Morocco Case... £2 Os. Od. 
», and Comparison Prism, 


RAINBAND SPECTROSCOPE (Grace’s). 

Mr. JOHN BROWNING begs to draw attention to the advantages of 
this very powerful, portable, and efficient Instrument, which is specially 
adapted for predicting coming rain. It is provided with a rack motion 
fi ing arrang t, and it is applicable to every purpose for which a 
Direct Vision Spectroscope can be used. 

Price, in Morocco Leather Case al a 
For use with the above— 
“HOW TO FORETELL THE WEATHER WITH 
THE POCKET SPECTROSCOPE.” 
By F. W. CORY, F.R.M.S., M.R.C.S., &c. 


With ro Illustrations. In paper cover, 1S.; in cloth, 1s. 6d. 


STUDENTS’ SPECTROSCOPES, £7, £8 16s., and £15. 
Illustrated Catalogues of Spectroscopes or Telescopes post free. 


JOHN BROWNING, optician, 78 STRAND, LONDON. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


A SANGER-SHEPHERD 
REPEATING BACK 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all round work. 

Prices, complete with filters, from 90/- 


£3 8s. 6d. 


fa Send for New Booklets, post free to readers of ‘* Nature,” 
or call and see results ohtained by amateurs. 


SANCGER-SHEPHERD & 6O., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904:— 


‘“*lam more than pleased 
with the Prism Binocular 
No. 8, Aitchison’s Patent). 
The enlarged object glass 4 
is of course a great acqui 


sition as a light gatherer.” 
MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 


No. 6, £5. No.8, £5 10s. No. 10, £6. No. 12,£6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 


428 STRAND, and Branches, LONDON. 


The No. 10 


CAMERA 


for Roll Film Cartridges. 


Daylight Loading. 
‘Buipvoy 


Quarter-plate Roll Film Camera, made of 

mahogany, with rising and cross _ front, 

Rapid Rectilinear Lens with Iris Diaphragm, 

Time and Instantaneous Shutter, Reversible 
View Finder, &c. 


Price £1: 15 : O Sompicte 


VICTORIA BRIDGE. 
MANCHESTER. 


SIX SHILLINGS EACH. 
NEW VOLUME NOW READY. 


OUR COUNTRY’S 
ANIMALS 


AND HOW TO KNOW THEM. 
(MAMMALS, REPTILES, AMPHIBIANS.) 
BY 


J. GORDON. 
With 33 full-page Coloured Plates. Crown 8vo. 


UNIFORM WITH 


Country’s Flowers. 
Country’s Birds. 
Country’s Fishes. 
Country’s Shells. 
Butterflies 

and Moths. 
LONDON : 


SIMPKIN, MARSHALL, HAMILTON, KENT & CO., LTD. 


AND OF ALL BOOKSELLERS. 


Our 
Our 
Our 
Our 


Our 


Country’s 


The needle is delicately pivotted, and is provided 
with adjustable (and accurately adjusted) counterpoise. 
Altitude and azimuth circles are divided in degrees, 
and there is a clamp and slow motion in azimuth. 
The instrument stands on three levelling feet, and is 
provided with a sensitive spirit level. 


Price - - - £8 : 10: O. 


The Cambridge Scientific Instrument Co., Lid 


Head Office and Works: CAMBRIDCE, 
Where all correspondence should be addressed. 
London Showroom: 92 HATTON GARDEN, E.°. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SporTiswoopr, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 

when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every ) detail, from £25 each. 

The Model Apparatus otegted for South Africa, with Batteries, small 
Steam Motor, &c. SETS 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils “ 10 to 230 volts. 

PRICES per return post. 


OF X-RAY APPARATUS suitable for 


CARL ZEISS, JENA. 


OPTICAL WORKS. 
BRANCHES. 


FRANKFORT O/M. 
HAMBURG. 
VIENNA. 

ST. PETERSBURG. 


Palmos 
Hand Cameras. 


LONDON— 
29 Margaret Street, 
Regent Street, W. 
BERLIN. 


WITH FOCAL PLANE SHUTTER. 
Fitted with ZEISS LENSES. 
PROTAR, PLANAR, UNAR, TESSAR. 
ILLUSTRATED CATALOGUE “F 2," POST FREE ON APPLICATION. 


MARCONI’S 


WIRELESS TELEGRAPH 


OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10", 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


Deseriptive Price List Free on Application to 


18 Finch Lane, London, E.C, 


Edmund Street. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
TRADE MARK. tary Analysis. eo 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The Jena Glasses in the U.K., on he Sellowing firms : 


A. & J SMITH. 23 ‘and 25 St. | FREDK hester. 
‘Nicholas Street” | MUACKSON & Co., 


Street. 
F. E.BECKER & CO. (W.and | JAMES WOOLLEY, SONS & 
J. George, Ltd., Successors), 159 


0., Ltd. Vicsoria ‘Bridge. 
and 160 Great Charles Street. BAIRD & TATLOCK London 
PHILIP HARRIS & Co., Ltd., | | ze 


Dublin. 
F. E. BECKER & CO. (W. and 
ra George, Ltd., Successors), 182 | 
Great Brunswick Street. 
PHILIP HARRIS & Co., Ltd., 
179 Great ee Street. 


F. E. BECKER ‘CO. (W. and 


FY E. “BECKER & Co. (W. and 
J. George, Ltd., Successors), 
to Wall, Hatton 

a 


rd 
A. GALLENKAMP & Co., Ltd., 
19 = 20 Sun Street, Finsbury, 


G , Ltd., S , 36 JOHN J. GRIFFIN & SONS 
Ltd., 20-26 Sardinia ig Street, 


Leeds. ors Inn Fields, W. 
REYNOLDS & BRANSON, Ltd., TOW & SERCER, 34 
14 Commercial Street. | Cc 


Street, 


For Photography, Unsurpassed for fine definiticn. 


Coxe [ENses 


Brovowrow Srecet Woena LEICESTER, 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF BOTANY. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER.  Trans!ateq 


from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., 
Senior Assistant in Botany, University of Glasgow. With 686 Tilustrations, | in part coloured. Medium 8vo. 


BOTANY FOR BEGINNERS. 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 


PRACTICAL BOTANY for BE- 
GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 
Globe 8vo. 35. 6d. 

A COU RSE 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 

LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Feap. 8vo. 45. 6d. 

FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous Illustra- 
tions. Globe 8vo. 6s. 6d. 


BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo. 6s. 

BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. ts. 
The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. Ios. 6d. 


of PRACTICAL IN- 


By | BIOLOGICAL 


| 


STRUCTURAL BOTANY: or Organ- | 


ography on the Basis of Morphol Oey: To which is added 

The Principles of Taxonomy and Phytography, and a 

Glossary of Botanical Terms. By ASA GRAY. §8vo. 
6d. 


BOTANICAL TABLES. By A. B. 


BUCKLEY. Fcap. 8vo. Is. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L-S. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a — course. By WILLIAM F. GANONG. 
Crown 8vo. 


A 


BOTANY. By Prof. DOUGLAS HOUGHTON CAMP.- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


LABORATORY PRACTICE FOR 


BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 


The BOOK of the ROSE. By Rev. A. 
FOSTER- Illustrated. Second Edition. 
Crown 8vo. 


CYCLOPEDIA OF HORTICUL- 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM | 


GREENHOUSE AND WINDOW 


MILLER and many Expert Cultivators and Botanists. | 


In Four 
F.-M., 


Illustrated with over 2000 Original Engravings. 
Vols. Imperial 8vo. Vol, I., A.-E. Vol. IL, 
Vol. III, N.-Q., Vol. IV., R.-Z. 215. net each. 


BRITISH FOREST TREES and their 
SYLVICULTURAL CHARACTERISTICS _ and 


UNIVERSITY TEXT-BOOK OF. 
_VEGETABLE CULTURE. A Primer 


TREATMENT. .By JOHN NISBET, of the Indian 


Forest Service. Crown 8vo. 6s. net. 


D.Se., 
185. net. 


LABORATORY 
METHODS. By P. H. MELL, Ph.D. Crown vo 
INTRODUCTION to THE STUDY 


OF SEAWEEDS. By GEORGE MURRAY, F.R.S.E, 
Illustrated. Crown 8vo. 7s. 6d. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo.. 6s. [Nature "Series. 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 85. 67. 


THE YEW TREES OF GREAT 
BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. 8vo. Ios. net. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


LECTURES ON THE EVOLUTION 


OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 45. 6d. net. 


_FLOWERS, FRUITS, and LEAVES. 


By LORD AVEBURY. With numerous _[IIlustrations, 
6th Impression. Crown 8vo. 45s. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tion. By LORD AVEBURY. 

FLOWERS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus- 
trated. Extra Crown 8vo. 10s. 6d. net. 

THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. Crown 8vo. 5s. 


for Amateurs, Cottagers, and Allotmen Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricur. 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 


CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1. 


GARDEN FLOWERS and PLANTS. 


A Primer for Amateurs. 
With Fifty Illustrations. 


By J. WRIGHT, F.R.HLS. 
Pott 8vo. Is. 


PLANTS. 
WRIGHT, F.R.H.S. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 

_ J. Wricut, F.R.H.S. Pott 8vo. ts. 


By CHARLES COLLINS. Edited by J. 


With Thirty-eight Illustrations. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
| 


EsTABLISHED 1782. 
te Rates. Absolute Security. Hlectric 
Ges ng ules Supplied. Liberal Loss Settlements, 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851 


TWO & A- HALF per cent INTEREST 


allowed on Deposit Accounts — on Demand. 
Current Accounts open 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


WATKINS DONCASTER, 


TURALIST 


= MANUFACTURERS 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 

Oe Our Catalogue (96 pp.) Post free on application 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are mit to distinguished 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


O.P.L. SUNNY LANDS 


WHITSUNTIDE. 
The ORIENT-PACIFIC LINE will despatch the twin-screw 
steamer ORONTES, 9023 tons register, 
To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. 
From London 2oth May, visiting TANGIER, PALMA, ALGIERS, 
IBRALTAR, and VIGO, arriving back in London “th June. 


15 DAYS for 15 Guineas and aguante. 


M — {ii F. GREEN & CO. Head Office: 

ang ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 
For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 

to West End Branch Office. 28 Cockspur Street, S.W. 


NORWAY.—S.Y. 4/DN/IGHT SUN, 
sg. 3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Steamer 
afloat. Compare Itineraries. Sailing June 4th and 18th; July 2nd, 16th, 
and 30th; August 13th and 27th. 
"apply ALBION S.s. CO., LTD., Newcastle-on-Tyne. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


THOMAS D. RuSsauL, 75 Newgate St., London, E.C. 


Motor Vibration 


is absorbed entirely by the B.S.A. 
Motor Spring Frame. Particulars 


ree. 
B.S.A. Co., Ltd.. BIRMINGHAM. 


| other specimens of Pond’ Life. 


|'ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


SECTIONS. 
LL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS. &e., 
To Science & Art o olonial Museums, &c. 


1 KELSO PLACE, STANFORD “RD. KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved ay Se best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; *Hormiphora (preserved) Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, ioe 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
Quarterly o 7 6 
To ALt Praces ABROAD :— 
Quarterly ... 


The telegraphic address of NatuRE is ‘‘ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column 
Per Line after . . 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column . 
Half a Page, oraColumn .... 
Whole Page . 
* The first line being in heavy we is ‘changed ter as two lines. 


Widens and sues Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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gar In consequence of the increased 
demand, we are pleased to be able to make 
a further reduction in the price of the 


LATEST IMPROVED PATTERN 
OF OUR 
“UNIVERSAL” MERCURY 
JET INTERRUPTER. 


THE CONSTRUCTION HAS BEEN 
SIMPLIFIED & STRENGTHENED. 


Extract from a letter from 
a large Midland Institution, 
after having the Instru- 
ment in constant use for 

eigh teen months :— 
“The Mercury Jet 
Interrupter remains in 
perfect working order, 
~ and has not yet required 

any attention.” 


NOW READY. 144 pages—Fully Illustrated 


NEW CATALOGUE, 


COVERING ALL STANDARD & MUCH NOVEL APPARATUS IN 


RADIOGRAPHY, 


HIGH FREQUENCY, HIGH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT, 


Gratis and Post Free on application. 


ISENTHAL & co., 
85 MORTIMER STREET, LONDON, we 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


TOWNSON & MERCER, 
EsTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, E.¢ 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


NEW SELF-LIGHTING 
BUNSEN BURNER 


(PATENT). 
In this burner advantage has been taken of 
the fact that when hydrogen comes in contact 
with platinum black, ignition takes place. 


The current of gas is directed, by means of a 
hood, on to the platinum earrier, and when 
ignited the hood is swung back leaving an 
ordinary bunsen flame. 


Price of this burner is 5s. 


C. E. MULLER, 


CONTRACTORS TO HIS Ain GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 


CATALOGUES POST FREE. 


STUDENTS’ 


ORME & CO. 


SETS OF APPARATUS. 


tHE LONDON STEREOSCOPIC COMPANY’S 


NEW TROPICAL GAMERA 


is now ready in the }j-plate size, 


and is an IDEAL INSTRUMENT for - - - 
TRAVELLERS and EXPLORERS. 


Obtainable only 


from 


106 & 108 REGENT ST., W., & 54 CHEAPSIDE, E.C. 


Printec by Ricnarp AnD ons, L IMITED, at & Breaa Drreet Hili, Queen Victoria Street, in the City ot London, and publishe 1 by MACMILLAN 


ano Co., Limirev, at St. Martin's Street, London, W.C., and ‘lHE MACMILLAN Comrany, 60 Fifth Avenue, New York.—TuHurspay, 


‘ay 19, 1904- 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JUN 8 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


’—WoRDSWORTH. 


0. 1804, VoL. 70) 


“THURSDAY, 


MAY 26, 1904. [PRICE SIXPENCE. 


Reg as a at the General Post Office.] 


(An Rights are Reserved. 


RADIUM. 


Messrs. Newton have received a very small quantity of 
Radium Bromide of very high vadio-activity. Prices on 
application. 


SPINTHARISCOPES. 


DEMONSTRATING RADIUM ENERGY. 
Simple Form one 

With Movable Pointer 

Micro. Slide.. 


RADIUM SCREEN. 
This Screen has sufficient radium energy to produce a photo. 


graph of a coin when a — it and a photographic 


plate, 3/G; 3 ake 6/6. } Plate, 


NEWTON & 


Scientific Instrument Makers to H.M. the King 
and H.R.H. the Prince of Wales. 


3 FLEET STREET, LONDON. 


REYNOLDS 


+i 


& BRANSON, Ltd. 
Instr t Makers to His Majesty's 
(indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, + ~ 2 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lilustrations, free on application. 

DesiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 . LEEDS. 


COMMERCIAL STREET 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, § inch 


Object - | in Mahogany ! 


£5 12s. 6d. 


Nouble Nose-piece, 9/- extra. 


Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., | 


68 CORNHILL, 
LONDON. 


THE CAMDEN . 
RAIN GAUGE MEASURE. 


An improved Graduated Glass Measure for 5 inch 


Rain Gauge, to facilitate and render more accurate 
the readings to be taken. 


THE SPECIAL FEATURES ARE— 


DOUBLE GRADUATION. 
CLEAR NUMERATION. 


: DETERMINATION OF A “RAINY DAY.” 


Approved by Dr. H. R. MILL, Editor of “ British Rainfall.” 


Full description with price on application to— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF OXFORD. 
PHILIP WALKER STUDENTSHIP IN PATHOLOGY. 


The READER IN PATHOLOGY gives notice that an election to 
this Studentship will take place in the end of June next. 

The Studentship has been founded ‘for the furtherance of original 
research in Pathology.” It is of the annual value of £200 (payable 
quarterly in advance), and is tenable for three years. The Student may be 
of either sex, and need not necessarily be a member of the University of 
Oxford, nor be legally qualified to practise the profession of medicine. 
While holding office the time of the Student must be devoted to original 
Pathological research; no business or profession may be systematically 
followed nor any educational or other work engaged in, which, in the opinion 
of the Reader in Pathology and of the Board of Managers, would interfere 
with the pursuit of original inquiries. The place and the nature of the 
studies of the Student are subject to the approval of the Reader in Patho- 
ogy, but the Student is bound to pursue these studies within the University 
during at least three Terms of his tenure of the Studentship. This require- 
ment may, however, in special cases be dispensed with. If the work done 
by any Student be of exceptional promise, the Studentship may be extended 
for a second period not exceeding two years. 

The Regulations provide that the Reader in Pathology shall report to 
the Board of Managers on the qualifications of Candidates, and shall at the 
same time nominate the person best qualified, in his opinion, for election. 
The Managers thereupon either elect the person so nominated or such other 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 


DAY AND EVENING SCIENCE COURSES (Lectures ang 
Laboratory) under RECOGNISED TEACHERS of tic 
UNIVERSITY OF LONDON. 


J. E. Mackenzie, Ph.D.. 
Avpert Grirritus, D.Sc. 
E. H. Smart, M.A. 
on A. B. Renpig, M.A., D.Sc. 
Zoology ... ove H. W. UnTHANK, B.A., B.Sc, 
Geology & Mineralogy F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.RS.M. 
RESEARCH in Chemistry and Physics in well-equipped laborato) ies, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations, 
Further information on application to the PrRiNnciPAL. 


Chemistry _... ono 
Physics ... ove 
Mathematics 
Botany ... 


of the Candidates as they may unanimously agree to elect. If no 
Candidate comes forward the election may be postponed. 

Intending Candidates are requested to send letters of application, along 
with three testimonials (one of which should vouch for the Candidate's 
personal character and general education), so that these shall be delivered 
to ‘THe ReApER PATHOLOGY, UNiversiry Museum, Oxrorp,”’ on 
or before June 20; ten copies of these papers must be submitted. In the 
letter of application the Candidate should state age, training, and par- 
ticulars of any posts already held. Published records of work done may be 
submitted, hut the previous prosecution of original research by a Candidate 
is not essenti | to success. Candidates should also state in general terms 
the lines of pathological research they think of following if appointed. 
Testimonials ought to be framed with a view to setting forth the Candidate's 
capacities for undertaking research work, and the greatest weight will be 
attached to those granted by Heads of Laboratories in which a Candidate 
has worked. Candidates are further requested to give the names of persons 
to whom their work and capacities are well known, and to whom reference 
may be made by the Board of Managers. 

The full text of the Regulations relating to the Studentship will be found 
in the Oxford University Gazette for February 2, 1904, and copies of these 
Regulations can be had on application to THz READER IN PaTHOLOGy. 

Oxford, May 20, 1904. 


COUNTY BOROUGH OF BLACKBURN. 


EDUCATION DEPARTMENT. 


Ageteptions are invited for the position of TEACHING PRINCIPAL 
of the Municipal Technical School, to supervise and be responsible for the 
work of the Technical School, and to advise the Education Committee on 
all questions connected with Secondary and Technical Education, including 
t he Training of Teachers. 

The Departments of the School include :—School of Art, Mathematics and 
Physics, Chemistry, Textile, Elementary Engineering, Languages, Pupil 
Teachers’ Centre with University Extension Classes, Building Trade 
Classes, Shorthand, Cotton Spinning, and Cookery. 

At the present time there is a vacancy at the Head of the Department of 
Mathematics and Physics, and in making the appointment of Principal, 
consideration will be given to this fact. 

The salary will be £500 per annum. 

Applications, endorsed ‘‘ Teaching Principal,” to be sent to the under- 
signed, not later than 72 o'clock at noon, on Monday, the 16th day of May 
next. 


Town Hall, Blackburn, 
April 27, 1904. 
NOTE.—The date Jor sending in applications for the above has been 
extended to 12 o'clock at noon on Monday the 30th May. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the following posts :-— 


(1) ASSISTANT LECTURER in MATHEMATICS. 
(2) — & ASSISTANT LECTURER in CHEMIS- 


(3) DEMONSTRATOR & ASSISTANT LECTURER in PHYSICS. 
(4) a & ASSISTANT LECTURER in PHYSI- 


OGY. 

(5) DEMONSTRATOR & ASSISTANT LECTURER in BOTANY. 

In the case of the appointment in Physics preference will be given to 
candidates who have some knowledge of the technical applications of Elec- 
trical Science 

Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) must sent 
endorsed on the outside with the title of the Department in which the 
application is made, on or before Monday, June 20, 1904. 
J. AUSTIN JENKINS, B.A., 

Registrar. 


By order, 
LEWIS BEARD, Town Clerk. 


University College, Cardiff, 
May 16, 1904. 


Inter. B.Sc. Lond. (Hons. Physics) desires 
scientific occupation. Home or abroad. Experience with scientific 
— engineering, and control of men.—‘“‘ B.Sc.,” c/o NATURE 

ice. 


BIRKBECK COLLEGE. 
Principal... G. ARMITAGE-SMITH, M.A. 

The Council invite applications for the following appointments, to date 
from September 1 :— 

ASSISTANT LECTURER IN CHEMISTRY. 

ASSISTANT LECTURER IN MATHEMATICS AND PHYSICS. 

Commencing salary in each case, £200 per annum. 

Applications, stating age, degree and qualifications, teaching experience, 
yo enclosing testimonials, must reach the Principat not later than 

une 8. 

Birkbeck College, 

Bream's Buildings, Chancery Lane, E.C. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


The Governors invite application for the following appointments for 
next Session, beginning in September :— 
DEPARTMENT ; 


1. HEAD OF ENGINEERING 
salary. £275 per annum. 

2. TEACHER OF COOKERY for Dome-tic Economy Training 
School ; commencing salary, £110 per annum 

. LECTURER IN BUILDING CONSTRUCTION and ARCHI.- 
TECTURAL DRAWING fer two evenings per week 

4 TEACHER OF BRICKWORK (lIheory and Practice) for two 
evenings per week, 

Applications to be made on special forms, which must be returned not 
later than June 8, to be obtained from 

W. M. MACBETH, 


Clerk to the Governors. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 
The Governing Body invite applications for the following appointments :— 
DOMESTIC ECONOMY WOMEN’S DEPARTMENT. 
ASSISTANT SUPERINTENDENT; Secondary School experience 
and Science qualifications necessary. Commencing salary, £150. 
HEAD TEACHER OF COOKERY, commencing salary, £120; and 
HEAD TEACHER OF LAUNDRYWORK, commencing salary, £110. 
Experience in Training Schools necessary. 


For particulars of the appointments, send stamped addressed envelope 
not later than June 1 to the Secrerary, Battersea Polytechnic, London, 
S.W. 


commencing 


TO SCIENCE MASTERS.—September 


(1904) Vacancies.— Physics Master required in important School in Kent 
—230 pupils—some general Science and Mathcs. necessary ; Graduate 
looked for. Salary, £180, non-resident. Particulars of the above will 
be sent on application, and also early notice assured of all the best 
September vacancies as they occur.—Address Messrs. GRIFFITHS, 
Smitu, Powert & Smiru, Tut_rial Agents (Estd. 1833), 34 Beauford 
Street, Strand, London. 


CI1Y OF BIRMINGHAM EDUCATION 
COMMITTEE. 

An ASSISTANT MASTER is required for the MUNICIPAL TECH- 
NICAL DAY SCHOOL to teach ENGINEER!NG SUBJECTS to the 
senior boys. Salary according to qualifications and experience ; minimum 
£100, maximum £160. 

Form of application may be obtained from the undersigned 

JNO. ARTHUR PALMER, Secretary 

Education Depaitment, Edmund Street, 

May 21, 1904. 


For other Scholastic Advertisements, see page xxix. 
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KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


APPOINTMENT OF ENTOMOLOGIST. 

Applications are invited for the post of Entomologist to the above 
Society. Candidates must have had practical experience in combating 
Insect Pests generally, and must not be less than 25 nor more than 35 years 
of age. Salary, £350 per annum. Allowance for passage out to Egypt. 
he successful candidate will be required to take up his duties immediately 
after appointment. Applications with full statement of qualifications, and 
vccompanied by copies only of testimonials, must be sent before May 30, 
1904, to G. P. Foapen, Esq., ‘‘ Laburnums,” Ashburton, Devon, from 
whom further particulars may be obtained. 


THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


(OWENS COLLEGE.) 

A RESEARCH FELLOWSHIP in PURE or APPLIED PHYSICS 
of the value of £125 is offered. Candidates must give evidence of being 
able to conduct an independent research, state if possible the nature of the 
research they intend to pursue, under the direction of the Professor of 
Physics (Dr. A. Schuster), and give particulars of their previous training 
and education. 

Applications should be sent in to the REGISTRAR, from whom details of 
conditions may be obtained, not later than June 13. 


THE VICTORIA 
UNIVERSITY OF MANCHESTER 
(OWENS COLLEGE) anp 


MANCHESTER ROYAL INFIRMARY. 


ENTRANCE MEDICAL SCHOLARSHIPS. 
Two Scholarships will be offered this year, one for proficiency in Arts and 
one for proficiency in Science. 
Each Bcholarsh¢p jis of the value of £100, and the successful candidates 
will be required to enter for the full Medical Curriculum both in the Univer- 
sity and in the Manchester Royal Infirmary. 


The Scholarships will be awarded only to candidates who give evidence | 


of a high standard of proficiency in Arts or Science respectively. 
Applications should be sent on or before July 1, 1904, to the REGISTRAR, 
from whom further particulars may be obtained. 


NORTHAMPTON INSTITUTE, 
LONDON, E.C. 


DEPARTMENT OF TECHNICAL OPTICS. 
Applications are invited for the following appointments :— 
LABORATORY DEMONSTRATOR, full time; a knowledge of the 

practical applications of optics is desirable. 
OPTICAL GLASS WORKER, full time; should be acquainted with 
modern methods ; experience in workshop testing desirable. 
; 5 one for either post should be sent in not later than Wednesday, 
une 8, 1904. 
For further particulars and forms of application apply by letter to 
R. MULLINEUX WALMSLEY, D.Sc,, Principal. 


DIRECTOR REQUIRED to invest £5/7000 | 


in a large Chemical Manure Manufacturing Business on an extensive 
scale. Security certain. Reason of requirement death of former 
Director.—Write to ‘‘ K. B.,” c/o Gould’s Advertising Agency, 54 New 
Oxford Street, W.C. 


GERMAN.—An experienced Teacher — 
Berlin University—accustomed to read with scientific and medical 
men, has some hours at his disposal.—Address ‘‘ Herr B.,” 20 Chep- 
stow Place, W. 


Tabloid 


Intensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Sold in tubes by all chemists. 
LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Ofices—Snow Hill Buildings, London, 


F 


PHO. 68 


copraiont) 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


G. BOWRON, 
67 EDGWARE ROAD, LONDON, W., 


ehas always on hand a large and varied stock of 


ELECTRICAL 
AND PHYS:CAL 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

pe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.”’ 

List on application by mentioning NATURE. 


ORTHOCHROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 
SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 


SANGER-SHEPHERD LIGHT FILTER. 


SER: A, “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett Spectrum Plates, from 108. 6d. 


SER. B, Light Filters, give the best correction for given increase in exposure 


from 6s. Od. 


SER: C, permanent sealed Filters of high luminosity and transparency (7.¢., no black), from 2s. 6d. 
A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 


with the MINIMUM of Exposure. 


NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments for the 
Measurement of Light and Colour, Speed Determination, &c., and other Scientific Apparatus. 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 
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MACMILLAN & CO”’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnINTRODUCTION to PRACTICAL 
use in Schools. By D. RINTOUL, M.A. 
A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. 1s. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL. F.R.S.  Feap. 
8vo. 4s. 6d. QUESTIONS. By T. H. Core. Pott 


AN EXERCISE BOOK OF ELE. 


MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 


ELEMENTARY PHYSICS AND 


CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 1s. 6d. each. 


EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 62. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. — and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 


INTRODUCTORY PRACTICAL 


PHYSICS FOR IRISH INTERMEDIATE SCHOOLS. 
By Prof. R. A. GREGORY and A. T. SIMMONS, B.Sc. 
Globe 8vo. as. 


AN ELEMENTARY COURSE OF 


PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 75. 6d.; or PART I.—MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, 
HEAT. By Rev. J. C. P. ALDOUS, M.A. 45. 6a. 
PART II.—WAVE MOTION, SOUND AND LIGHT. 
By W. D. EGGAR, M.A. 2s. 6d. PART III.— 
MAGNETISM AND ELECTRICITY. By F. R. 
BARRELL, M.A., B.Sc. 2s. 6d. 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, | 


F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 
PHYSICS NOTE BOOK. 4to. 25.6d. net, 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W.H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
er ACOUSTICS. ByC. L. BARNES, M.A. 
s. 6d. 


PRACTICALPHYSICS forSCHOOLS 


and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE, Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 


LABORATORY 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 

ELEMENTS OF PHYSICS. By | 
E. L. NICHOLS and W. S. FRANKLIN. Three Vois. 
8vo. I. MECHANICS and HEAT. II. 
TRICITY and MAGNETISM. 
LIGHT. net each. 


2s. 6d. 


ELEC- 
SOUND and | 


| 
MANUAL of 


MACMILLAN AND CO., 


On LABORATORY ARTS. By Prof. 
RICHARD THRELFALL, M.A.,F.R.S. Cr. 8vo. 6°. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B. 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. 


PHYSICS for STUDENTS of MEDI. 
CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc. 


F.R.S.E. Feap. 8vo. 4s. 6d. 
THE STEAM ENGINE AND GAS 
JOHN PERRY, 


AND OIL ENGINES. By Prof. 


D.Sce., F.R.S. 8vo. 7s. 6d. net. 
EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 


Edition, revised and enlarged. Fcap. 8vo. 35. 6d. 


ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 


LESSONS in HEAT and LIGHT. 


For “ery Students. By D. E. JONES, B.Sc. 
Gl. 8vo. 35. 6 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 


HEAT,for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 4s. 6d. 
HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. New Edition. 
Edited by Prof. C.J COTTER. 8vo. [lx the Press. 


The THEORY. of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, fle and 
Enlarged. Two vols, 8vo. 12s. net each. 


The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
C. J. JOLY, M.A. 8vo. 15s. net. P 

LIGHT: a Course of Experimental 
Optics, chiefly with the Lantern. By LEWIS WRIGHT. 
Illustrated. ae Edition, Revised and Enlarged. 
Crown 8vo. 


PRACTICAL ‘EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Se. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
Prof. SILVANUS THOMPSON, F.R.S. Illustrated. 

6s. net. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND By Prof. S. 
THOMPSON, F.R.S. Feap. 8vo. 4s. 

MAGNETISM AND ELEC. 


TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 2s. 6d. 


PRACTICAL EXERCISES in MAG- 
NETISM AND ELECTRICITY. By H. E. HADLEY, 

"ELECTRICITY and MAGNETISM 
FOR BEGINNERS. By F. W. SANDERSON, M.A. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. 1s. 6d. 


LIMITED, LONDON. 
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~ BAUSCH & LOMB’S 


CENTRIFUGES 


As supplied to H.M. War Department & the Medical Profession. 


TWO SPEED CENTRIFUGE, 


complete with Haematokrit, Urine 
and Sputum Sedimentation 
Apparatus, 


£4 0 O. 
(As tllustrated. ) 


SINGLE SPEED CENTRIFUGE, 


complete with 
Urine Sedimentation Attachment, 


£2 0 O. 


The only Centrifuges having 
Spiral Gear. They require half 
the power of other makes to 
run them at a given speed. 


THE MOST PERFECT INSTRUMENTS 
MADE. 


oprico. 
RL SHESTER NV 
6 


PLEASE WRITE FOR List. 


Write for I/lustrated Micro- 
scopical Catalogue, 3 Stamps 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, and 
Lenses of all descriptions, to 


A. E. STALEY & CO., 


19 THAVIES INN, HOLBORN CIRCUS, 
LONDON, E.C. 


RADIUM 


(BROM. PUR. 
from stock, in 1, 2}, & 5 m.g. tubes. 


ON HIRE, or at REASONABLE PRICES. 


Pitchbliende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. 

Sparteite (see Naruse, March 31, 1904. page 523), 2/* per piece. 

Cnhlorophane, 2/- per piece. Samarskite, 2/- per oz. 

Zinc Sulphide, green and yellow, 2/6 per tube. 

Rad. Residue, 2/- pertube. Polonium, 21/- per gram ; 11/- }-gram. 

Polonium on Bi. rod., 25/-. Willemite, 2/- per oz. 

Flexible Sandstone, 5/- to 50/-. 

Diamond chips and powder, 10/- per carat (best quality). 

Bar. Plat. Cyan., for Screens, 3/- gramme, 60/- oz. Crystals, 4/« 
gramme. Screens, 9d. per square inch. 

Radio-active screens, Gd. per square inch Willemite 
screens, 6d. per square inch. 

Spinthari pes (special), 21/-, 10/6 and 7/6. 

Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


All above in stock for immediate sale or may be had on MIRE. 
Professional Men, Universities, Schools, &c., allowed special terms. 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
TI & 73 DUKE ST., GROSVENOR SQUARE, W. 


N.B.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is Hepialus virescens; the name of the fungus is Spheria Robertsiana. 


Specimens may be had from 10/6 to 21/*, accurding to quality and size. 
aes See Nature, May 12, page 44. 


Goods may be returned if not approved of, when money will be refunded. 


G. PYE & CO., 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE, 


SEARLE’S APPARATUS for showing that 
the torsion in a rod is proportional to its 
length. Price with 4 specimen rods of 
various materials and set of decimal weights, 
£3 10 
RESISTANCE BOXES IN A LARGE VARIETY 
ALWAYS IN STOCK. 
LARGE ELECTRO-MAGNETS FOR 
SPECIAL RESEARCH, &c. 


Sole makers of Tudsbury’s PATENT ELECTRICAL INFLUENCE | 


MACHINE for X-ray work. 
NO BATTERY. ALWAYS READY for use. 


HELIOSTATS COELOSTATS 


FOR 


SPECTROSCOPIC 


AND OTHER 


WORK. 


Lists on Application, 


ADAM HILGER, Ltd., 


75a CAMDEN ROAD, LONDON, N.W. 
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{NEW ARMY MODEL.) 
Has great advantages to be found in no other glass. 
ADJUSTMENT is PERMANENT. 
PRISMS and LENSES can be CLEANED 


by the User. 


Send for Catalogue 48, free on application to 


P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. jj. 


| 


SELF-RECISTER:Ne 


AND 


SELF-RECORDIN’ 


(ELECTRICAL) 


» RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERIN 
RAIN GAUGE, ~ 


Descriptive Circ. ay 
Post Free. 


The ‘ WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 
(Established 1750), LTD. 
Contractors to H.M. Government, 
46, HATTON GARDEN, LONDON, E.C. 
Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


DIP-CIRCLES. 


The needle is delicately pivotted, and is provided 
with adjustable (and accurately adjusted) counterpoise. 
Altitude and azimuth circles are divided in degrees, 
and there is a clamp and slow motion in azimuth. 
The instrument stands on three levelling feet, and is 
provided with a sensitive spirit level. 


Price - - - £8 : 10: O. 
The Cambridge Scientific Instrument Co., Ltd. 


Head Office and Works: CAMBRIDCE, 
Where all correspondence should be addressed, 


London Showroom: 92 HATTON GARDEN, E.c. | 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


testimonials to the value of 


The following is one of the man 
t ntific work :— 


hese Plates for 
“ JENA. 
“It will perhaps not be without in erest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving ai a 
velocity ss high as goo metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) will 
furnish the most striking testimonial of the value of your article. In the 
above paper and also in the ‘‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plate-. Although the exposure 
was only 1/100,000th of a second, the pictures are wonderfully sharp <od 
clean, and exhioit a grain resembling that of collodion plates, which |a''er 
property renders the plates specially suitable for stellar photography. 
* Yours respectfully, 
* sig. Dr. Ludwig Mach.”’ 


These Plates may be obtained from Photographic Dealers. ‘ 
from the Sole Agents for Great Britain :— 


THOMAS CHRISTY & CO., 
4,10 & 12 OLD SWAN LANE, LONDON, E ©. 
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MUIRHEAD CO., 


PORTABLE 
Ik DUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10’ GOIL FOR X-RAY 


B25. 


10’ COIL FOR WIRELESS 


TELEGRAPHY, £21 


A liberal discount oft 
these prices. 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
** Secohm, London.”’ 


Telephone: 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, 


S.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 

sible with mercury pumps 

are readily obtainable by 

the ‘‘ GeryK.’’ Used by 
| allleading scientists. Far 

more rapid than any other 

vacuum pump. 

Price from Write for 
LIST F.45. 
Pulsometer Engineering 


€ims tronworks, Readins. 


DINES NEW SELF-RECORDING 
MERCURIAL 
BAROMETER 


JAMES HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic «temperature correction. 


Deserigtive Illustrated 
Catalogues on application. 
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BY THE RIGHT HON. LORD AVEBURY. 


FREE TRADE. §svo. 5s. net. 
METHODS AND AIMS IN ARCHAOLOGY. 


By W. M. FLINDERS PETRIE, D.C.L., LL.D., Lit.D., Ph.D., F.R.S. 
With 66 Illustrations. Crown Bvo. 6s. net. 


[May 26, 1904 


TIMES. —* Well worth reading by all who are curious to know more of the methods, aims, and difficulties of the researc! .s,” 

NATURE.—“ Indispensable for its practical value to all investigators in any part of the world. . . . eminently reac ;ble 
even by those who cannot hope to wield the spade. . . « The book is illustrated by sixty-six photographic or outline re sro. 
ductions. . . . clear, well chosen, and instructive. 


DAILY CHRONICLE.—*“ There is so much of general interest in this book that one is tempted to quote at conside: ble 
length, as the personality of the author everywhere crops u . This well illustrated book should be in the possession of ¢: ery 
museum curator, every professional and amateur archaeologist or antiquary.’ 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Crown 8vo. 
Parts I. and II. Part I.—LINEs AND ANGLES, RECTILINEAL | Parts I-IV. 3s. 
Ficures. Part OF RECTILINEALFIGuUREs | Parts III. and IV. 1s. 6d. 
(Containing the Substance of Euclid Book I.). 15. 6d. Part V. (Containing the Substance of Euclid Book VI., with 
6d. 


Part III.—CircLes (Containing the Substance of Euclid Book 
ILI., 1-34, and part of Book IV.). Is. 

Parts I., II., and III. 2s. 6d. 

Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA 
(Containing the Substance of Euclid Book II. and Book 


Additional Theorems and Examples). Is. 

Parts I1.-V. 4s. 6d. 

Parts IV. and V. (Containing the Substance of Euclid Book IL., 
Book III., 35-37, and Book VI.). 2s. 

Part VI. (Containing the Substance of Euclid Book XI., 1-21, 
together with Theorems relating to the Surfaces and 


III., Props. 35-37), sewed, 6d. Volumes of the Simpler Solid Figures). [Zn the Press. 
*,” This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCA TION.—*‘ Seems quite the best of thé new text- books of geometry that have lately been published, 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*,* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 


University Locals, 
NATURE.—* The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 4s. 6d. 

EDUCATIONAL TIMES.—*“‘In this work on elementary geometry we have probably one of the most important, and 
certainly one of the best, of the text-books whose production is to be traced directly to the movement for reform in the methods 


of teaching the subject.’ 
¢ By C. H. Attcocx, Senior 


THEORETICAL GEOMETRY FOR BEGINNERS. 


Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 15. 6d. each. Part IV. [Jw preparation. 
NATURE.—* For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
Pi] stem, the book will be found eminently suited. It is well written and beautifully printed.” 


RACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 
F. W. DOBBS, Assistant Masters at Eton Colle OM Crown 4to. 


PRACTICAL EXERCISES IN GEOMETRY. ay W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 
TEACHER. —* As an introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 
could be better. The scheme of the book is excellent, and it is well carried out.” 


MACMILLAN & CO., LIMITED, LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. : 
Sole Makers of Wagg’s a Table for X-Ray 
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Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culleton’s 
private Collections are worth consulting for clues 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 

and copied at the British Museum and other Archives. 


Sale by #uction. 


URITISH AND FOREIGN LEPIDOPTERA, 
CABINETS, &c. 
WEDNESDAY, JUNE 1, at HALF-PAST 12 O'CLOCK. 


INSECTS, 


MR. J. C. STEVENS will offer, at his | 


Rooms, 38 King Street, Covent Garden, London, W.C., a well-selected | 
COLLECTION, containing many choice Specimens of Foreign Lepi- | 


loptera, and very handsome 40 Drawer Cabinet of Amboyna Wood—a 
large quantity of Exotic Lepidoptera (in papers) from S.E. Peru, 
Brazil, Costa Rica, and other localities—Insect Cabinets-—-Cabinets of 
I ‘ossils, Minerals, and other Geological Specimens—Heads and Horns 
f Big Game—and a quantity of Natural History Objects. 
On view day prior ten to four, and morning of sale. 
Catalogues on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c 
NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Soangtty. Blectric 
Lighting” Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of tn 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 
TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts ~ able on Demand 
Current Accounts opened. Interest allowed on 
minimum monthly balances mi... not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


“Comfortable Cycling 


is assured te riders of the B.S.A. Spring 
Frame. Handbook explains why. Send 


for it, 
B.S.A. Co., Ltd., Birmingham. 


| patrons, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND om, AND Alt 
BRANCHES OF NATURAL HISTOR 
SPECIAL SHOW-ROOM FOR CABINETS. 
Qe Our Catalogue (96 pp) Post free on applicction 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are rmitt to distinguished 
Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIROS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


£12 12 NORWAY.—S.Y. 4/DN/IGHT SUN, 
s. 


3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Steamer 
afloat. Compare Itineraries. 
and 30th; August 13th and 27th. 


Sailing June 4th and 18th; July and, 16th, 
"Apply ALBION S.s. CO., LTD., Newcastle-on-Tyne. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES RR. GREGORY & CO., 


NERALOGISTS, 
To Science & Art Department, Colonial Museums, &c. 


1 KELSO PLACE, ‘STANFORD *RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p»matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Teali 
onium ; *Hormiphora (preserved); Leptoplana; Lineus, Amphipurus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Bala: us, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Holothuria, Ecl.inus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Caryophyllia, Alcy- 


THE DIRECTOR. 


NOTICE,—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO ‘‘ NATURE.” 
s. d.| To act Praces Aproap:— s. d. 

1 8 o Yearly 
| Half-yeariy 


om 
o 7 6; Quarterly 


6 
8 o 


110 6} 


The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 
& d. 
*Three Linesin Column . o 2 6, Quarter Page, or Half 
Per Line after aColumn . 115 © 
One Eighth Page, or Quarter Halfa Page, or aColumn i a 
Column 18 6! Whole Page . 6 60 
* The first line being in heavy type is charged for as ‘S'wo Li ines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result with one-third 

the electrical energy otherwise necessary. That is, 4 cells will do as much as 12 cells \ ith 

ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark or 
illuminate a large X-Ray tube. The advantage is obvious from every point of view. 
GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 

9a NATURE says:—“. . . we find its performance fully equal to what is claimed for it. With ‘wo 

four-volt cells the full 10-inch spark was obtained with’ease, and there was every indication that ‘he 

interrupter was capable of working regularly for comparatively long periods without attention. . . . The 

arrangement seems to make the most of a given battery power, and will therefore be specially apprecia‘ ed 

by those to whom portability is an important consideration.” (See issue March 17, page 469.) 
YY YY YY 


AGAIFFE « PARIS. 


DEMONSTRATIONS DAILY. Inspection and Correspondence Invited, 


THE MEDICAL SUPPLY ASSN., 27° peace, 
Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 
OBJECTIVES FOR ASTRONOMICAL TWELESCOPES. 


THE WATSON-CONRADY SERIES, 
Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY’'S direct supervision and control, 
Objectives of New Construction in three types, of finest quality and most perfect performance. 

Type 1.—-Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 

Can be used for either Photographic or Visual work without change of focus. 
Type 2.-Apochromatic or Photo Wisual DOUBLE OBJECTIVES. 

Perfectly free from Chromatic defects and differences of focus for different colours. 
Type 3.-THE HOLOS SERIES OF OBJECTIVES. 

The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 

special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 


PRICES WITH CHLL. 
Aperture Inches 3 34 4 44 5 
Type 1... .. £12 10 0 £18 00 £28 00 £40 00 £55 0 O 
00 14 00 00 30 00 45 


9 20 00 
” ae 5 10 0 9 15 0 14 10 0 21 10 0 30 0 0 
Second-hand Telescopes by noted makers always on hand—flease state requirements. 
Particulars of the above, together with Watson's Catalogue of Telescopes, forwarded fost /ree on application to :— 
W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 
Derors : 78 Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott & Co.). 
RANCH: 16 Forrest Road, Edinburgh. Awarded 42 Gold and other Medals. 


COUNTRY HOUSE LIGHTING 


FAR | LARGER 
— INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


THE MOST 
ECONOMICAL 


SYSTEM KNOWN. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


“THe NEW NATURALISTS’” CAMERA. 


Reflex Focussing for Ordinary or 
(PATENT.) Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREE 


OALLMEVER Urs 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by RicHAKD Cray AND TONS, LimitEp, at 7x > Bread Street Hill, Queen Victoria Dtreet, in tne ‘London, and publis.e. vLACMILLA~ 
anv Co., LimiTED, at St. Martin's Street, London, W.C., and ‘uz MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, May 26, 1904. 


XXXxvi 
FAY 
c 
} 
2 _— 
— 
Nc 
Reg 
Messr: 
Radiu 
6 Inches. 
£30 0 0 
Sim) 
Wit) 
Mic! 
graph 
Scien 
‘3 


RENERAL LIBRARY 
75 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorpswortTH. 
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RADIUM. VERLAG VON GUSTAV FISCHER IN. JENA. 


Messrs. Newton have received a very small quantity of 
Radium Bromide of very high radio-activity. Prices on 
application. 


SPINTHARISCOPES. | DIF SAUCETIERE. 


DEMONSTRATING RADIUM ENERGY. 
| Einfuhrung in die Anatomie und 


Micro. Slide... ... ~ Systematik der Recenten und 


RADIUM SCREEN. | fossilen Mammalia. 


This Screen has sufficient radium energy to produce a photo- 
graph of a coin when placed between it and a photographic VON 


} plate, 3/G; 4 pate, 6 6/6: } ets 10/6. Dr M AX W E B E R ; 
NEWTON & CO., Professor der Zoologie in Amsterdam. 


Scientific Instrument Makers to H.M. the King Mit 567 Abbildungen. 
and H.R.H. the Prince of Wales. _ Preis: M. 20, brosch. M. 22.50, gebunden. 


3 FLEET STREET, LONDON. 
LOW TEMPERATURE THE “CAMDEN” 


TH | GAUGE MEASURE. 
ER M 0 M ET a & S was An improved Graduated Glass Measure for 
; 5 inch Rain Gauge, to. facilitate and render 


FILLED WITH PENTANE more accurate the taking of readings. 


Soeben erschien: 


THE SPECIAL FEATURES ARE— 


reading from zl DOUBLE GRADUATION. 


CLEAR NUMERATION. 


0 to - 900 F "® | DETERMINATION OF A “RAINY 
DAY.” 


Approved by Dr. H. R. MILL, Editor of 
for Experiments with Liquid Air. Raiatell,” 


JOHN J. GRIFFIN & SONS, Ltd., NEGRETTI & ZAMBRA, 


20-26 Sardinia Street, 38 HOLBORN VIADUCT, E.c. 
Lincoln’s Inn Fields, W.C. | ranches: 45 CORNHILL, and 122 REGENT STREET. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING wi!! be held at 

CAMBRIDGE, commencing on WEDNESDAY, AUGUST 17. 
PRESIDENT-ELECT : 
THE RIGHT HON. A. J. BALFOUR, D.C.L., LL.D., M.P., F-R.S., 
Chancellor of the University of Edinburgh. 

Notice of Papers proposed to be read should be sent to the Office, 
Burlington House, before July 18. 

Information about local arrangements may be obtained from the LocaL 
SecrRETARIES, Cambridge. 

J. G. GARSON, Assistant General Secretary. 


THE VICTORIA 
UNIVERSITY OF MANCHESTER 
(OWENS COLLEGE) anp 
MANCHESTER ROYAL INFIRMARY. 


ENTRANCE MEDICAL SCHOLARSHIPS. 

Two Scholarships will be offered this year, one for proficiency in Arts and 
one for proficiency in Science. 

Each Scholarship is of the value of £100, and the successful candidates 
will be required to enter for the full Medical Curriculum both in the Univer- 
sity and in the Manchester Royal Infirmary. ‘ 

The Scholarships will be awarded only to candidates who give evidence 
of a high standard of proficiency in Arts or Science respectively. 

Applications should be sent on or before July 1, 1904, to the REGISTRAR, 
from whom further particulars may be obtained. 


PATHOLOGICAL LABORATORY, 
UNIVERSITY OF CAMBRIDGE. 
THE JOHN LUCAS WALKER STUDENTSHIP. 


Applications for this STUDENTSHIP, the holder of which shall devote 
himself (or herself) to original research in PATHOLOGY, are invited, and 
should be sent not later than June 27, 1904, to Prof. G. Sims WoopHEAD, 
Pathological Laboratory, New Museums, Cambridge, to whom also appli- 


cations for further information regarding the Studentship may be addressed. | 
The Studentship is of the annual value of £200(Grants may also be made | 
for assistance and aegeuiane, and is tenable, under certain conditions, for | 


three years from Octo 
May 27, 1904. 


I, 1904. 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


ENTRANCE SCHOLARSHIPS. 

A Reid Scholarship in Arts, annual value £31 1os., a Pfeiffer Scholarship 
in Science, annual value £48, both tenable for three years, will be awarded 
on the results of the Examination to be held at the College on June 23 
and 24. Candidates must be under 19 years of age on the first day of the 
Examination. 

For further information apply to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THE DepartmMENT: Miss H. ROBERTSON, B.A. 
SCHOLARSHIPS FOR SECONDARY TRAINING. 

Two Ops Scholarships, one of the value of £15 and one of the value of 
£10, will be offered in October, 1904. The Scholarships will be awarded to 
the best candidates holding a degree or equivalent in Arts or Science. 

Applications should be made not later than July 8 to Miss H. Rosert- 
son, Training Departmeni. 


TO SCIENCE MASTERS.—September 


(1904) Vacancies.— Physics Master required in important School in Kent 
—230 pupils—some general Science and Mathes. necessary ; Graduate 
looked for. Salary, £180, non-resident. Particulars of the above will 
be sent on application, and also early notice assured of all the best 
September vacancies as they occur.—Address Messrs. GRIFFITHS. 
Smitu, & Smiru, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


NICAL DAY SCHOOL to teach ENGINEERING SUBJECTS to the 
senior boys. Salary according to qualifications and experience ; minim un 
maximum £160. 
orm of application may be ob d from the undersigned. 
JNO. ARTHUR PALMER, Secretary. 


Education Department, Edmund Street, 
May 21, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure o 
—_ Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. Z 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fy 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA. 
Sean and MICROSCOPY for INSTITUTE OF CHEMISTRY 
; FREDERICK DAVIS, The Laboratories, 
49 and 51 ImperiaL Buitpincs, LupGate Circus, E.C. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


ASSISTANT EXAMINERS IN THE PATENT OFFICE (20-25), 
JUNE 30. 
The date specified is the latest at which applications can be received. 


| They must be made on forms to be obtained, with particulars, from the 


BEDFORD COLLEGE FOR WOMEN.) 
HEADMASTERS, PRINCIPALS AND 


Secretary, Civil Service Commission, Burlington Gardens, London, W. 


SECRETARIES of Public Secondary and other Schools requiring 
Science and other well qualified Masters, Lecturers, or 
Demonstrators, can have candidates introduced to them free of 
any charge by sending details of their requirements to Messrs. 
GrirFitus, SmitH, Powg_t anp Smirtn, Scholastic Agents (Estd. 
1833), 34 Bedford Street, Strand, London. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 


The Governing Body invite applications for the following appointments 
for the Session 1904-5 :-— 
TECHNICAL OPTICS DEPARTMENT. 


LABORATORY DEMONSTRATOR, full time. 
PRACTICAL GLASS WORKER, full time. 


ENGINEERING DEPARTMENTS. 
INSTRUCTOR in MATHEMATICS, day and evening, part time 
only; salary, £100 per session. Experience in teaching engineering 
students desirable. 
ELECTRICAL ENGINEERING DEPARTMENT. 


UNIOR DEMONSTRATOR, full time. 
UNIOR TECHNICAL ASSISTANT, full time. 
UNIOR LECTURE ASSISTANT, full time. 


Further applications for any of these appointments and forms of appli- 
cation, whicn should be returned not later than Saturday, June 11, 194; 
can be obtained on application by letter to 


R. MULLINEUX WALMSLEY, Principal. 


BIRKBECK COLLEGE. 
Principal _.... G. ARMITAGE-SMITH, M.A. 
The Council invite applications for the following appointments, to dat 


| from September 1 :— 
An ASSISTANT MASTER is required for the MUNICIPAL TECH. | 


ASSISTANT LECTURER IN CHEMISTRY. 
ASSISTANT LECTURER IN MATHEMATICS AND PHYSICS. 


Commencing salary in each case, £200 per annum. 4 . 
Applications, stating age, degree and qualifications, hing experience, 
and enclosing testimonials, must reach the Principat not later than 


June 8. 
Birkbeck College, 
Bream’s Buildings, Chancery Lane, E.C. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 
The Council of the College invites applications for the following posts :— 


ASSISTANT LECTURER in MATHEMATICS. 
DUMONSTRATOR & ASSISTANT LECTURER in CHEMIS- 
rR 


fe) pi MONSTRATOR & ASSISTANT LECTURER in PHYSICS. 


(4) DEMONSTRATOR & ASSISTANT LECTURER in PHYSI- | 


OLOGY. 
(s) )EMONSTRATOR & ASSISTANT LECTURER in BOTANY. 
In the case of the appointment in Physics preference will be given to 
candidates who have some knowledge of the technical applications of Elec- 
ical Scrence 
particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) must be sent 
endorse'| on the outside with the title of the Department in which the 
application is made, on or before Monday, June 20, 1904. 
J. AUSTIN JENKINS, B.A., 
University College, Cardiff, Registrar. 
May 16, 1904. 
NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
The Governors invite application for the following appointments for 
next Session, beginning in September :— ; 
HEAD OF ENGINEERING DEPARTMENT; commencing 


salary. £275 per annum. 


>. TLACHER OF COOKERY for Domestic Economy Training | 


School ; commencing salary, 110 per annum 


3. LECTURER IN BUILDING CONSTRUCTION and ARCHI- | 


TECTURAL DRAWING for two evenings per week. p 
4 TEACHER OF BRICKWORK (Theory and Practice) for two 
evenings per week. 
Applications to be made on special forms, which must be returned not 
later than June 8, to be obtained from 
W. M. MACBETH, 


Clerk to the Governors. 


KING’S COLLEGE (UNIVERSITY OF 
LONDON). 


The Council invite applications for the following posts :-— 
t. SENIOR LECTURER IN PHYSICS. 
2. JUNIOR LECTURER IN PHYSICS. 
Applications should be sent in by July 1. For conditions apply to the 


Secretary. 
WALTER SMITH, Secretary. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


The Council are prepared to appoint a PROFESSOR of PATHOLOGY 
and PATHULOGICAL ANATOMY. 

Applications should be sent not later than June 27 next to the REGISTRAR, 
from whom a statement of conditions may be obtained. 


TO SCIENCE TEACHERS, &c.—Sale by 


Auction on Wednesday, June 8, of Collections of Minerals, Rocks, and 
Fossils ; a large quantity of Apparatus for instruction in Magnetism, 
Electricity, Galvanism, Sound, Heat, 
illustrative of Phys. Geography, Nat. History, Astronomy, Archi- 
tecture; Diagrams, Books, &c. Catalogues may be had of Mr. ATTREE, 
Auctioneer, 136 North Street, Brighton. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 

Applications are invited for the post of JUNIOR LECTURER in 
MAT HEMATICS. Duties to « on S ber 1 next. Salary, 
£130, rising by £10 a year to £180. 
than June 20 on forms supplied by the REGISTRAR. 


A SCIENTIFIC INSTITUTION of the. 


highest standing, now forming in London, will REQUIRE a SECRE- 


TARY of good social position, able in every way to further its objects | 


and development. Letters only to Henry G. Waret, B.Sc., Forest 
View, Grove Road, South Woodford, London, N.E. 


DIRECTOR REQUIRED to invest £5/7000 | 


in a large Chemical Manure Manufacturing Business on an extensive 
Security certain. Reason of requirement death of former 


rector.—Write to “* K. B.,” c/o Gould’s Advertising Agency, 54 New 


Oxford Street, W.C. 
Inter. B.Sc. Lond. (Hons. Physics) desires 


‘tific occupation. 
uments, engineering, and control of men.—“‘ B.Sc.,” c/o NATURE 
Uffice. 


FOR SALE—THE VOLUMES OF BER. DER. DEUTSCH. CHEM. | 


SCHAF'T, 1897 to 1902 inclusive, 19 vols. in all, in half- 
rocco, also the parts for 1903, unbound ; all as good as new.—Apply 
F. Renwick, Glengall,” Woodford Green, Essex. 


t 


&c.; also 700 Lantern Slides | 


e n Pp 
Applications to be sent in not later | 


Home or abroad. Experience with scientific | 


ADIU 


(BROM. PUR.) 
FROM STOCK ON HIRE, 
in or at 
1,2},&5 mg. REASONABLE 
PRICES. 


Pitchbliende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. 

Sparteite (see Nature, March 31, 1904, page 523), 2/* per piece. 

Chlorophane, 2/- per piece. Samarskite, 2/- per oz. 

Zinc Sulphide, green and yellow, 2/6 per tube. 

Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; 11/+ }-gram. 

Polonium on Bi. rod., 25/-. Willemite, 2/- per oz. 

Flexible Sandstone, 5/- to 50/-. 

Diamond chips and powder, 10/- per carat (best quality). 

Bar. Plat. Cyan., for Screens, 3/- gramme, 60/- oz. Crystals, 4/- 
gramme. Screens, 9d. per square inch. 

Radio-active screens, Gd. per square inch. Willemite 
screens, 6d. per square inch. 

Spinthariscopes (special), 21/-, 10/6 and 7/6. 


| Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


All above in stock for immediate sale or may be had on MIRE. 
Professional Men, Universities, Schools, &c., allowed special terms. 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


N.B.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is Hepialus virescens; the name of the fungus is Spharia Robertsiana. 


| Specimens may be had from 10/6 to 21/*, according to quality and size. 


gmt See Narure, May 12, 1904, page 44. 
Goods may be returned if not approved of, when money will be refunded. 


SANGER SHEPHERD 
LIGHT FILTERS. 


Pattern B. to carry Square 
Filter on Lens hood. 


Spring Cell in Morocco Leather 
Covered Case. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE 
COLOUR BLIND! 
To obtain pictures true to Nature with correct values 


of light and shade, shadow details and cloud effects, use 
a Sanger-Shepherd Light Filter. 


Om BOOKLETS ON ORTHOCHROMATICS FREE TO READERS 
OF ‘*NATURE.” 


SANCER-SHEPHERD & C0., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui- ' 
sition as a light gatherer.” , 


MADE IN LONDON. 

FRICES (the Numbers give Magnifying Power)— 
No. 6, 5. No. 8, £5 10s. No. 10, £6. No. 12, £6 10s. 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


OPTICIANS TO 


AITCHISON & co., H.M. GOVERNMENT, 
428 STRAND, and Branches, LONDON. 


The No. 10 


CAMERA 


for Roll Film Cartridges. 


Daylight Loading. 


Quarter-plate Roll Film Camera, made of 

mahogany, with rising and cross front, 

Rapid Rectilinear Lens with Iris Diaphragm, 

Time and Instantaneous Shutter, Reversible 
View Finder, &c. 


Price £1:15: 0 
Vicroria ff 
MANCHESTER. 


REYNOLDS & BRANSON, Lt0., 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 


MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 


ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mente mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


bromide prints, transparencies, &c. The | 


BOOKS FOR STUDENTS OF NATURE, 


Works of Permanent interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 


| TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING 


&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, Geology, 
Physical Geography and Popular Zoology. 
PHILOSOPHY and YCHOLOGY. Latest Works. 


| ARCHAZOLOGY. Ancient History, Assyriology, Egyptology, 


Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 
MODERN HISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 

Thought, Science and Art, in all Ages. 

ll branches of General Literature fully represented 
Also Foreign books in Five European Languages. 

Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 
ae VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yeary 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s. ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 
(Parcel Post Exchanges.) 
ONE VOLUME, Quarterly 7s. 6d.; Half-Yearly 12s. 6d. ; Yearly 21s. 
Prospectus with Terms for | larger Ss ubscriptions, Branch © fices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAN 
GREATLY REDUCED. Monthly Lists free to any addr -s 
MUDIE’S LIBRARY, LTD. 


Head Office: 30 NEW OXFORD ST.,| 
Branch {241 BROMPTON Roap, - LONDON. 
Offices (48 QUEEN VICTORIA STREET, 
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433 STRAND, | LONDON. 


MANUFACTURER of Pat ti Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely g d and will be shown in opera- | 
tion if desired. | 

The illustration (0°4 in. to the ft. scale) is from a a of the 44-in. 
Coil designed and made by my firm for W. Sporriswoopg, 


NEW TRIFLEPOLE MERCURY BREAK, giving a stream-like effect 
when used with ath —* Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY om. complete in every detail, from £25 each. 

The Model fapenstns adopted for South Africa, with Batteries, small 
Steam Motor, ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, 0. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wlens, flat and conical, roin. 
Coils 4000 ohms R, very thick ‘dischar Commercial series about 
half of catalogue prices. Primary Coils _ 10 to 230 volts. 

PRICES per return post. 


NATURE 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O O. For Tourist use. 
x8, £610 O. 


SPECIAL TYPES FOR HUNTING, MARINE 
OBSERVATIONS, &c. 


Illustrated Pamphlet, ‘‘F 1,” Post Free on 
Application. 


CARL ZEISS, Jena, 
OPTICAL WORKS. 


BRANCHES— 
FRANKFORT O/M. 
HAMBURG. 
VIENNA. 

ST. PETERSBURG. 


LONDON : 
29 Margaret Street, 
Street, 
BERLIN 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


z.£TD. 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


of all kinds for 


LABORATORY WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POS1 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


PARIS, 


BRUSSELS, ROME. 


REAGENT BOTTLES. 


We have a surplus stock, which we 
wish to clear out, of ineorrodible 


ENAMELLED LABEL 
REAGENT BOTTLES. 


Write for Surplus Stock List of these, 
50 per cent. below our List Prices. 


A. GALLENKAMP & CO., LTD.,. 


19 & 21, Sun Street, Finsbury Square, London, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe [Exses 


Hopson 


Brovowrtow Sreaet Woena LEICESTER, 
ane (8 LOK COR 


Cycle Fittines 


that can be relied on to make 
bicycles are illustrated in B. 
Handbook, post free. 


B.S.A. Co., Ltd., BIRMINGHAM. 
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WIEACMIILLAN CO.’S LIST. 
Mr. SAVAGE LANDOR’S New Book. 
THE GEMS OF THE EAST. 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting 
Island. By A, HENRY SAVAGE LANDOR. 


With numerous Illustrations and Map by the Author. In Two Vols. Demy 8vo. 23Os. net. 
NEW IMPRESSION JUST READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 


a ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 
vo. 6s. 


_ INEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hat, M.A., and F. H. Srevens, M.A. 


Crown 8vo. 


Zo-morro:. 


Parts I. and II. Part IL—Lings AND ANGLES, RECTILINEAL 
Ficures. Part II.—AREAs OF RECTILINEAL FIGURES 
(Containing the Substance of Euclid Book I.). Is. 6d. 

Part I1I].—CircvEs (Containing the Substance of Euclid Book 
III., 1-34, and part of Book IV.). Is. 

Parts I., II., and III. 2s. 6a. 

Part 1V.—SQUARES AND RECTANGLES. GEOMETRICAL 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA: 
(Containing the Substance of Euclid Book II. and Book 


Parts I-IV. 3s. 

Parts III. and IV. 1s. 6d. 

Part V. (Containing the Substance of Euclid Book VI., with 
Additional Theorems and Examples). Is. 6d. 

Parts I.-V. 4s. 6d. 

Parts IV. and V. (Containing the Substance of Euclid Book IL., 
Book III., 35-37, and Book VI.). 2s. 

Part VI. (Containing the Substance of Euclid Book XI., 1-21, 
together with Theorems relating to the Surfaces and 


III., Props. 35-37), sewed, 6d. Volumes of the Simpler Solid Figures). — [J the Press, 
*," This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCATION.—“ Seems quite the best of the new text-books of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 


Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 
*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 
University Locals. 
NATURE,—“ The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarn, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 4s. 6d. 
EDUCATIONAL TIMES.—“‘In this work on elementary geometry we have probably one of the most important, and 
certainly one of the best, of the text-books whose production is to be traced directly to the movement for reform in the methods 
of teaching the subject.” 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcocx, Senior 


Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. Is. 6d. each. Part IV. [/» preparation. 
NATURE.—*“ For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found ETRY FC It is well written and beautifully printed.” 


RACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 


F. W. DOBBS, Assistant Masters at Eton SEOI Crown 4to. 2s. 6d. 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 
Master at Eton College. Globe 8vo. 2s. 6d. 


TEACHER.—* As an introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 
could be better. The scheme of the book is excellent, and it is well carried out.” 


VACATION COURSES AND CONFERENCES. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF —— WORK AND PROGRESS. 
rice 
PRINCIPAL CONTENTS FOR JUNE. 

Nature-Study. By Prof. H. Marshall Ward, D.Sc., F.R.S.—A New Method of Teaching English Composition. By 
Richard E. Crook, B.A.—The Training of Secondary-School Teachers at the Universities. V. The Department of Education, 
University of Manchester. —The Public School Science Masters’ Association. (Illustrated.) Holiday Courses 
in Germany. By W. G. Lipscomb, M.A.—Holiday Courses in France, By Walter Robins, B.Sc.—Holiday 
French Courses in Switzerland. By W. M. Conacher.—The British Association at Cambridge — 
Summer Courses of Nature-Study. I. At Port Erin, Isle of Man. II. Hartley University College, Southampton.— 
Cambridge Summer Meeting. —Edinburgh Summer Meeting.—Oxford Vacation Course in Geography.—Bern Meeting for 
Teachers of Drawing.—Ions and Phases.—Correspondence: The Need of Co-operation between Humanists and Realists. 
By Dr. W. H. D. Rouse, M.A., and F. W. W.—Vacation Homes in France and Germany. By Miss E. A. Lawrence.—The 
Teaching of Modern Languages. By S. A. Richards, B.A,, and S. W.—Historical Debates in Preparatory Schools. By 
G. Bing.—Nature-Study on Holidays. By J.J. 


MACMILLAN & CO., LIMITED, LONDON, 
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0. TO NORWAY. 
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NATURALIST, 
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Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


SCIENCE LECTURERS. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES, 

25 Specimens, 5/63; 50 do., 10/6; 100 do., 21/-3 200 do., 42/- | 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
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Boxes, Models of Crystals, &c., 
NEW CATALOGUE POST FREE. 


_ THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


SECTIONS. 
LL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, 
To Science & Art Department, British, > Colonial Museums, &c. 


1 KELSO PLACE, STANFORD “RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, E: great 
success. New ou drogen Microscope. Science Lanterns for Class De- 
a M Docwra Triple, Prize Medals, Highest 
Award. — ae the Royal Polytechnic Institution, Dr. H. GRaTTAN 
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Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
og 4d. Small Illustrated Catalogue, roo pages, free, sd. List of 
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cent Results. 


ortimer Road, Kingsland, N 


MARINE BIOLOGICAL ASSOCIATION 
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THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, 

onium ; *Hormi (preserved) ; ineus, 
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Biological Laboratory, Plymouth. THE DIRECTOR. 
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ELEOTRICAL MEASURING INSTRUMENTS 
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PROTECTED RHEOSTATS. 
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and 
ILLUSTRATED LIST POST FREE ON APPLICATION. 
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Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M, Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


NEW 
BUNSEN BURNER 


(PATENT). 


In this burner advantage has been taken of 
the fact that when hydrogen comes in contact 
with platinum black, ignition takes place. 


The current of gas is directed, by means of a 
hood, on to the platinum carrier, and when 
ignited the hood is swung back leaving an 
ordinary bunsen flame. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE, 
Da See ‘* Nature,” January 30, 1902, page 304. 


COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


ISENTHAL & co., | Price of this burner is 5s. 


85S MORTIMER ST., LONDON, 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 
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‘* To the solid ground 


Of Nature trusts the mind which builds for aye.’’ 


—WoRDSWORTH. 
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PHILOSOPHICAL’ 


ACOUSTICS. 
LIGHT. 
HEAT. 
ELECTRICITY. 


MAGNETISM. 
HY DROSTATICS. 


HYDRAULICS. 
PNEUMATICS. 
MECHANICS. 
CHEMISTRY. 
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3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, tte. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical 5 Teddington, fitted for Gas, Water 
lectricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lilustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an ori inal description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
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chief “yess are discussed and —— by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new ques Si of lens testing. The book 
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“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and i HERBERT ANDREWS. 


POST FREE 1/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


THE “CAMDEN” 
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An improved Graduated Glass Measure for 
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UNIVERSITY OF BIRMINGHAM. 
SUMMER SCHOOL OF PRACTICAL MINING, CIVIL 
ENGINEERING, AND GEOLOGICAL FIELD-WORK. 
Professor R. A. S. Reomaynr, M.Sc., M.I.M.E., M.A.I.M.E., F.G.S. 
Profess x W. W. Warts, M.Sc., M.A., F.R.S., F.G.S. 

Mr. F. H, Hummer, A.M.I.C.E, 

The SUMMER SCHOOL, extending over three or four weeks, wi// 
commence on or about July 4, and is open to others than students of the 
University on payment of a fee of £4 4s. for Mining or Geology, and 

5_55. for Civil Engineering, plus all travelling and camping expenses. 
— and Lead Mines, and Slate Quarries will be inspected in North 

ales. 

Railway Surveying and Geological Field-work will also be engaged in. 

Further particulars may be obtained on application to 

H. MORLEY, Secretary. 


THE VICTORIA 
UNIVERSITY OF MANCHESTE 
(OWENS COLLEGE) anp ‘ 
MANCHESTER ROYAL INFIRMARY. 


ENTRANCE MEDICAL SCHOLARSHIPS. 
Two Scholarships will be offered this year, one for proficiency in Arts and 
one for proficiency in Science. 
tach Scholarship is of the value of £100, and the successful candidat 


GE 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CIIANCERY LANE, E.c. 
DAY AND EVENING SCIENCE COURSES (Lectures a), 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


Chemistry... «. J. E. Mackenzig, Ph.D., |) 
Physics 


Mathematics eo H. Suant, M.A. 
Botany ... one om A. B. Renpie, M.A., D.Sc. 


Zoology ... = H. W. UntTHank, B.A., B.S-. 
Geology & Mineralogy Gero. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRiNCcIPAL. 


will be required to enter for the full Medical Curriculum both in thé Univer- 
sity and in the Manchester Royal Infirmary. 
The Scholarships will be awarded only to candidates who give evidence 
of a high snntesd of proficiency in Arts or Science respectively. 
Applications should be sent on or before July 1, 1904, to the REGISTRAR, 
from whom further particulars may be obtained. 


PATHOLOGICAL LABORATORY, 
UNIVERSITY OF CAMBRIDGE. 
THE JOHN LUCAS WALKER STUDENTSHIP. 

Applications for this STUDENTSHIP, the holder of which shall devote 
himself (or herself) to original research in PATHOLOGY, are invited, and 
should be sent not later than June 27, 1904, to Prof. G. Sims Woopuneap, 
Pathological Laboratory, New Museums, Cambridge, to whom also appli- 
cations for further information regarding the Studentship may be addressed. 

The vege f is of the annual value of £200(Grants may also be made 
for assistance and apparatus), and is tenable, under certain conditions, for 
three years from October 1, 1904. 

May 27, 1904. 


UNIVERSITY OF CAMBRIDGE. 
LONG VACATION COURSE, 1904. 
PATHOLOGY, PUBLIC HEALTH AND PHARMACOLOGY. 
‘This year the work of the Long Vacation Course will be divided into 
two sections: (A) (for D.P.H. Students) commencing on Monday, 
June 27, and (B) (for Students of Medicine) commencing on Monday, 
July 4. Any further information may be obtained from Mr. T. X. p 
STRANGEWAYS, M.A,, Pathological Laboratory, The Museums, Cambridge. 
Cambridge, May 20, 1904. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 


The Governing Body invite applications for the following appointments 
for the Session 1904-5 :— 

TECHNICAL OPTICS DEPARTMENT. 

LABORATORY DEMONSTRATOR, full time. 

PRACTICAL GLASS WORKER, full time. 

ENGINEERING DEPARTMENTS. 

INSTRUCTOR in MATHEMATICS, day and evening, part time 
only; salary, £1co per session. Experience in teaching engineering 
students desirable. 

ELECTRICAL ENGINEERING DEPARTMENT. 

JUNIOR DEMONSTRATOR, full time. 

JUNIOR TECHNICAL ASSISTANT, full time. 

JUNIOR LECTURE ASSISTANT, full time. 

Further applications for any of these appointments and forms of appli- 
cation, whicn should be returned not later than Saturday, June 11, 1904, 
can be obtained on application | ae to 

R. MULLINEUX WALMSLEY, Principal. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICALINSTITUTE. 


The Council invites applications for the post of LECTURER in 
MATHEMATICS. Commencing salary, £200 per annum. 

Candidates must have read the circular giving particulars of the post, 
which can be obtained on sending a fully-addressed foolscap envelope to 
Municipal ‘Technical Institute, Romford Road, West 

am, E. 

All applications must be lodged with the Principat before noon, June 21, 
1904. 

By order of the Council, 
ED. E. HILLEARY, Town Clerk. 

Town Hall, West Ham, E., June 1, 1904. 


TO SCIENCE MASTERS.—September 


(1904) Vacancies.—Graduates and other well qualified Science and 
Mathematical Masters seeking posts in Public and other Schools for 
next term should apply at once, giving full details as to qualifications, 
&c., to Messrs. Grirfirns, Smiru, Powe. AND Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. Immediate 
notice of all the best,vacancies will be sent on application, 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL SCHOOL, 
GAMBLE INSTITUTE. 


pegtectiens are invited for the position of PRINCIPAL of the above 
school. 

The duties of the gentleman appointed will be connected mainly with thy 
Evening Classes in Science, Art and Technology. 

Salary, £200 per annum. 

Further information, together with a form of application, may be obtaine: 
by sending a stamped addressed foolscap envelope to the undersigned, ly 
whom all applications must be received on or before Wednesday, June 2° 

JEFF. J. BROOMHEAD, Director of Education 

Education Office, St. Helens, 

June 6, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
REG. S. CLAY, D.Sc., Principal. 

The Governors of the above Institute invite applications for the follow- 
ing appointments for next Session, beginning in September :—- 

1. ASSISTANT DEMONSTRATOR in Physics and Chemistry 
Departments. Fulltime. Salary, £150 per annum. 

2. ASSISTANT MALCHEMATICS LECTURER for two evenings 
per week. Salary, £12 per Session per evening. 

Applications to be made on special forms, which must be returned not 
later than June 28, to be obtained from 

W. M. MACBETH, 


Clerk to the Governors. 


UNIVERSITY OF BIRMINGHAM. 
The Council invites applications for the following appointments :— 
ASSISTANT LECTURER IN MATHEMATICS. 
ASSISTANT LECrURER AND DEMONSTRATOR IN PHYSICS. 
ASSISTANT LECTURER AND DEMONSTRATOR IN 
CHEMISTRY. 
The stipend in each case will be £150 per annum. 
The candidates selected will be required to enter on their duties on 
October 3 next. 
Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


later than August 1, 1904. 
GEO. H. MORLEY, Secretary. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 
APPOINTMENT OF CRYPTOGAMIC BOTANIST. 

Applications are invited for the post of CRYPTOGAMIC BOTANIST 
to the above Society. The work will consist in investigating and com- 
bating the various diseases to which Egyptian Crops are liable. Candidates 
must be not less than 25 nor more than 35 years of age. Salary, £350 pet 
annum. Allowance for passage out to Egypt. The Successful Canaidate 
will be required to take up his duties in September. Applications, with full 
statement of qualifications, and accompanied by copies only of testimonials, 
must be sent to G. Foapgn, Esq., “ Laburnums,” Ashburton, Devon, 
from whom further particulars may be obtained. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


Applications are invited for the post of JUNIOR LECTURER in 
MATHEMATICS. Duties to « e on September 1 next. Salary, 
£130, rising by £10 a year to £180. Applications to be sent in not later 
than June 20 on forms supplied by the REGISTRAR. 


Inter. B.Sc. Lond. (Hons. Physics) desires 
scientific occupation. Home or abroad. Experience with scientitlic 
instruments, engineering, and contro of men.—‘‘ B.Sc.,”" c/o 

ce, 


The ¢ 
and PA 
Appli 
from Ww! 


4- 

ST 

Appl 
AS 
| J Salar 
Parti 
| 
Uni 
Ge 
du 
gel 
— ref 

‘ —— —— 

FOR 
Gl 

= — Tel 
to 
Lab 
Mr. 
fu 
| Ww 
| 

pl 
ar 
— 

Bol 
this 

pent PHC 
Spe 
T 
incl 
Lig! 
i 
| 
P 
. fitte 
new 
£i 
Ent 
Wa 
£3 
so | 
| A 


JUNE 9, 1904] 


NATURE 


“THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


The Council are prepared to a <4 a PROFESSOR of PATHOLOGY 

and P! ATHOLOGICAL ANA 
Applications should be sent not later than June 27 next to the RecistRak, | 
from whom a Statement of conditions may be obtained. | 
! 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 

PADDINGTON, W. 

LECTURER ON CHEMISTRY. | 

Applications for the above post are invited on or before Wednesday, 


July ©, 1904- 
Salary, £150 per annum (with some extra fees). 
Particulars as to duties on a. 
A. CALEY, M.D., F.R.C.P., Dean. 


University Man, Doctor of Science, perfect 
German and good —aat linguist, desires to take charge of youth 
during autumn vacation, if possible on a voyage, for the purpose of 
general instruction or preparatory tuition for examination. Highest 


references.—‘* Box 248," Nature, St. Martin's Street, W.C. 
FOR SALE. onan VOLUMES GF BER. DER. DEUTSCH. CHEM. 
GESELI HAFT, 1897 to 1902 inclusive, 19 vols. in all, in half- 


1 74% a the parts for 1902, unbound ; all as good as new.—Apply 
. F. Renwick, “‘ Glengall,” Woodford Green, Essex. 


Teisstaee by Dancer for Sale, 3} dia., 5 feet 
focus, on firm mahogany stand, 2 terrestrial, 5 astro. eyepieces; £20, 
cost £50.—Kikkpsy, 13 Adelaide Terrace, Waterloo, Liverpool. 


Laboratory and Office required, City district 


preferred. Terms and full details to No. 806, c/o NaTuRE. 


Mr. L. CULLETON, o2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended gud mptes. 


Foreign researches carried out. Enquiries a - Culleton’s 
private Collections are worth consulting for clue 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 
and copied at the British Museum and other Archives. 


Tabloid? 


Intensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Sold in tubes by all chemists. 
LEAFLETS GRATIS. 
BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Offices—Snow Hill Buildings, London, 


LANTERN and S a | DE Ss 
MICROSCOPICAL 


In all branches of NATURAL HISTORY, from Ee per dozen. 
ver 20,000 in Stock: 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual reparers. 
FLATTE R TT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LaporaTories : 16 & 18 CHURCH Roap, LonasicuT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, She net. Book of Original Diagrams illustrating 

this Series, 1/- ni 
NATURE STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S LANTERN MICROSCOPE. 
Spec LANTERN SLIDEs from Negatives, Book Illustrations, &c. 

Correspondence invited. 


ALFRED E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and | 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 
CONTRACTOR TO THE War Orrice, Inp1IA OFrFiIceE, AND ADMIRALTY ; 
Britisa# AND Foreicn Hospitats, &c. 
LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. 
ON SALE. 


Petrological ‘*School of Mines” Microscope by Watson, body 
fitted with Analyser prism and Klein’s quartz plate; substage on hinged 
joint. Stage and polarising pri:m with divided circles ; objective, brilliant, 
new condition, cost £11 15s.. offered at £8 15s.—First-class Bino- 
cular Microscope, mechanical stege, 2 ebjectives, polariscope, &c., cost 
£10, offered £6 10s.—3 Student’s ‘Microscopes, rack and pinion 
course adjustment = two objectives, offered at £2 10s, each.—Mahogany 
Entomological Cabinet of 13 drawers, cost £6, offered for £3.— Large 


Walnut Microscope-Slide Cabinet of 29 drawers, cost £7. offered | 


£3 5s.—Telescopes, 3)”, cflered £9 10s.; 3”. offered £3.—Air 
Pumps.—Electrical Apparatus for Colleges. ”_Microscope Slides, 
so for 12s., or customer's choice 4S, per dozen, from parcels sent on 
approva 


Apply Rev. H. MILLS, Greenside, Kendal. 


| 
| 
| 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


A SANGER-SHEPHERD REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all round work. 

Prices, ccmplete with filters, from 9O/- 


Be Send for New Booklets, post free to readcrs of ‘' Nature,” 
or call and see results ohtained by amateurs. 


SANCGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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RADIUM 


(BROOM. PUR.) 


(MANUPACTURED BY THE BAUSCH & LOMB FROM STOCK _~—s ON HIRE, 


in or at 
OPTICAL C0.), 1, 2), &5 mg. REASONABLE 
As illustrated here, is specialised by us, and tubes, PRICES. 


constitutes nearly one half of our sales. It has 
been still further improved in its mechanical 
construction. We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 


A VISIT WOULD CONVINCE vert 
OF ITS SUPERIORITY. 


A.E. STALEY & CO., 


19 THAVIES INN, 
HOLBORN CIRCUS, 
LONDON, B.C. 


Pitchblende, from 2/- to 30/-; er piece; in Powder, 2/6 per ., 
Kunzite, selected, 2/- per pramme 
Sparteite (sce Nature, March 31, 1904, page 523), 2/= per piece. 
Chlorophane, 2/- per piece. Samarskite, 2/- per oz. 
Zinc Sulphide, green and yellow, 2/6 per tube. 
| Rad. Residuc, 2/- pertub:. Polonium, 21/- per gram ; 11/* 4 gras, 
Polosium on Bi. rod., 25/-. Willemite, 2/- oz. 
Flexibie Sandstone, 5- \o 50/-. 
Diamond chips and powder, 10/- per carat (best quality). 
Bar. Plat. Cyan., for Screens, 3/- gramme, GO/= ov. Crystals, 4- 
granne. Screens, 9d, per square inch. 
| Radio-active screens, 6d. per square inch. Willemitc 
screens, 6d. per square inch. Electroscopes (special), 2: - 
Sp -nthari pes (special), 21/-, 10/6 and 7/6. 
Sel.ction of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 
All above in stock for immediate sale or may be had on MIRE. 


Professional Men, Universities, Schools, &c., allowed special terins 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
7| & 73 DUKE ST., GROSVENOR SQUARE, W. 


N.B.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is Hepialus virescens; the name of the fungus is Spharia Kobertsiana 
Specimens may be had from 10/6 to 21/*, accurding to quality and size. 

See Narurt, May 12, 1904, page 44. 
Goods may be returned if not approved of, when money will be refunded 


‘llustrated Microscopical 
Catalogue, 3 Stamps, to 
cover postage. 


Microtomes, Centri- 
fuges, Photographic 
Shutters, aud. 
Lenses = 

fall descriptions, ~ ~=——= 


NOW READY. 


5 
| JUST ISSUED. 


NEW ILLUSTRATED CATALOGUE — Illustrated List 


srectroscores 
HICH SPECTROSCOPIC 
APPARATUS, 


INCLUDING ILLUSTRATED AND EXTENDED 


Instructions to Beginners Gratis on application. 
UPON HOW TO WORK. 
GRATIS AND POST FREE ON APPLICATION, ADAM HILGER, Ltd., 


75a CAMDEN ROAD, LONDON, N.W. 


HARRY W. COX, Litd., 
Actual Manufacturers. ! 


Factory and Offices— | 


9, 10, & 11 Cursitor St., Chancery Lane, London. 


104 


Ju 
W 
of e 
wr 
ask f 
Tr 
the N 
Disea 
impor 
tical 
oran 
Thin 
2 
Tele 
| 
| 
0 X 
= 


WE make a feature of CHEMICALS and 
APPARATUS for SCIENTIFIC RESEARCH 
of every description. 

Write for a Copy of our Monthly List of Chemicals, and 
ask for Special Quotations for any articles used in quantity. 

Kindly mention ‘‘ Nature’’ for our guidance. 


Just Published. 


THEEXTRA PHARMACOPEIA 


thoroughly revised and improved; gives concise information as to all 
the Newest Remedies in the Treatment of 
Disease; Careful Abstracts from the most 
important current Medical and Pharmaceu- 
tical Literature, including several new Hos- 
pital Pharmacopozias ; Antidotes to Poisons ; 
the latest views on Antitoxins and Organo- 
herapy ; Notes on Radium and “‘ X” Rays, 
‘insen Light, Dowsing Radiant Heat Treat- 
ment; a Therapeutic Index thoroughly re- 
vised and rearranged; descriptions of over 
1so Mineral Waters ; a synopsis of Surgical 
Dressings and Apparatus; Analytical Mem- 
oranda; useful Thermometric, Percentage 
and other Tables. The General Index con- 
tains more than 1,500 additional headings. ae 
Thinnerin bulk (though containing more than 100 additional pages) 
than the roth Edition, and easily carried in the pocket by the physician. 


fj THE EXTRA PHARMACOPEW 


XIth Edition, by Martindale & Westcott, obtainable 
from H. K. LEWIS, 136 Gower Street, or 


W. MARTINDALE, 


Manuf cturing Chemist, 


10 NEW CAVENDISH ST. W. 


Telegrams: Martindale, Chemist, London. 
Telephone: 1797 Paddingt on. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to 1 mm. £6 | 
” "OS 7 0 
“02 7 10 
‘Or 8 § 
CHALK FARM, N.W. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

t- LARGEST STOCK in LONDON of SECOND.- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOLE co. 
STABLISHED 1854), 


104 CHARING CROSS ROAD, 


LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 
De” Enquiries by letter receive immediate attention. 
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New Arrangement of a Standard Work. 


CARPENTER . 


AND 


DALLINGER . 


ON THE 


MICROSCOPE. 


*,” The eighth edition of this work can now be pur- 
chased either in one volume at 28s., or in two volumes 
(sold separately) at 14s. each. 


Vol. 1. The Microscope and its Accessories. 
Vol. Il. Revelations of the Microscope. 


London: J. & A. CHURCHILL, 7 Great Marlborough St. 


NOW READY. With Ten Illustrations, large crown 8vo, 


ASPECTS of SOCIAL 
EVOLUTION. 


First Series. TEMPERAMENTS. 
By JOHN LIONEL TAYLER, M.R.C.S., L.R.C.P. 


*,* “Dr. Tayler proceeds from a general review of heredity 
as the basis of physical evolution, to the differentiation of 
special types corresponding to certain classes of the social 
organism. Accepting the principle of individual variation with 
unmodifiable structure, he rejects that of progress by use- 
inheritance ; but finds in natural selection a sufficient cause to 
produce new types of humanity.” 


London: SMITH, ELDER & CO., 15 Waterloo Place, 8.W. 


T. von Post & O. Kuntze 
for generic names 
Lexicon 


of flowering plants 
89, XLVIII and 720 pages. Pretty binding. 
Only tosh., and 1 sh. to send in bands. 
According to international Laws! /ndispensabd/e for botanists, 
paleontologists, apothecaries, gardeners, seedsmen and all 
wishing to apply correct names as to Laws, spelling & science. 


Deutsche Verlags-Anstalt, Stuttgart. 


BARGAINS IN SCIENTIFIC AND 
MEDICAL BOOKS. 


H. J. GLAISHER will forward on request a Special List of 

Publishers’ Remainders of Scientific and Medical 

Books. Also a New (May) Catalogue of Publishers’ Remainders 
in all branches of Literature. 

H. J. GLAISHER, Remainder & Discount Booksciler, 


57 Wigmore Street, London, W. 
PRINCE’S 


MEDICA LENDING 


LIBRARY. 


Includes all the Text-books and important Treatises in Medicine, 
Surgery, Midwifery, Anatomy, Physiology, Botany, Chemistry, 
Physics, Hygiene, Bacteriology, Geology, Psychology, &c. 
Annual Subscription from One Guinea upwards. 
Commencing any date. Terms on application. 


85 PRAED STREET, LONDON, W. 
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THE 


GOERZ LENSES 


have been selected by more than 


150,000 
leading photographie workers, who 
have considered the 


DEFINITION, 
COVERING POWER, 


and CORRECTION 
of these Lenses to be SUPERIOR to all OTHERS. 


The Goerz Lenses ean be fitted to nearly 

every Camera—Anschutz, Sanderson, 

Xit, Ensign, Challenge, Kodaks, Midg, 
Carbines, Cameos, &e. 


Send for Booklet No. 50, free on application to 


Cc. P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. 


THE NEW “STUDENT’s” 


STANDARD BAROMETER. 


(Rd. No, 420,297-) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, ang 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well- defined reading. The scales, hy 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a wel]. 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, an@ 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for u-e as 

**Standard’”’ in Colleges and Schools, private Obs«; 
aioe: and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or millj- 
metres), and with thermometer on other scale, at same 
price. 

Sm NaTuRE says :— -“* Provides an accurate instru- 
ment at a moderate cost.” 
«FULL SIZE STANDARD ‘BAROMETER or 
same design, bore o'5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and ot m/m, on 
polished ym board with brackets and opal ; glass 
reflectors, £7 10 O 
Sole Manufacturers and 4 aaa of the 

gistered Desig 


PASTORELLI & RAPKIN, Lto 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/1oth scale. 


IMPORTANT NEW WORKS. 


JUST OUT 


In large 8vo, beautifully ws, with 176 Figures and 
Plates, many in Colours. Price 30s, net. 


APPLIED ANATOMY: 


A Treatise for Students, House Surgeons, and for 
Operating Surgeons. 
By EDWARD H. TAYLOR, M.D. (Dublin), F.R.C.S.1., 


Surgeon to Sie Patrick Dun's Hospital; Examiner and late Lecturer in 
Applied Anatomy, Trinity College, Dublin ; Examiner in Surgery, Royal 
College of Surgeons in Ireland. 

Contents.—The Anatomy of the Head and Neck : The Scalp, the 
Skull, the Membranes of the Brain, the Brain, the Ear, Face, Eye, Nose, 
Mouth, &c.—The Seer Extremity: Axilla, Arm, Elbow, Forearm, 
Wrist, and _Hand.—The Thorax: Neck and Chest.—Abdomen.— 
Inguinal Region.—Organs of Reproduction.—The Lower Ex- 
tremity : Gluteal Region, Thigh, Knee, Leg, Ankle, Foot.—Index. 

Extract From AuTuor’s Prerace.—“ The work has been designed 
as a connecting link between the Dissecting Room and the requirements of 
the Operating Theatre. Particular attention has been bestowed upon the 
illustrations, and special care has been bestowed upon the anatomical re- 
quirements of modern pelvic and abdominal surgery. The work will, it is 
hoped, possess a real value, not only to general practitioners, but also to 
specialists and to those preparing for the higher examinations in medicine 
and surgery. 


JUST OUT. 


In 8vo, Cloth, with Illustrations, 
pp. i.-x.+272. Price 8s, 6d. net. 


THE PHYSIOLOGY AND PATHOLOGY OF THE 


WITH METHODS FOR ITS EXAMINATION. 
By J. DIXON MANN, M.D., F.R.C.P., Physician to the Salford 
Royal Hospital. 

‘*Dr. Dixon Mann is to be congratulated on having produced a work 
which cannot fail to be of inestimable value alike to medical men and 
students, and which is in every respect worthy of his high reputation.”"— 
British Medical Journal. 

Complete Descriptive Catalogue post jree on applicat on. 


London : CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


' ROOF BEVELS. By Rurus E. MArspEn. 


TECHNICS. 


A MAGAZINE TO AID TECHNICAL PROGRESS. 


JUNE No. 
NINEPENCE NET. 
PROGRESS OF SCIENCE AND TECHNOLOGY. 


Recent researches on Cotton Fibres, High-speed Lecomotives, Prob- 
lems in Gas Lighting, Electric Power in Modern Workshops, &c 
THE PERIODIC Annapeeeest OF THE ELEMENTS. 

By Sir Wm. Ramsay, K.C.B 
INCANDESCENT GAS LIGHTING. By Haroip 
Rove. Illustrated. A discussion of the latest forms of Incandescent 
Gas Mantles and Burners and the results obtained. 
THE ELECTROLYTIC PRODUCTION OF ALKALINE 
ou CHLORINE PRODUCTS. By J. B. C. Kersnaw, F.1.C., 
F.C.S. An account of the most recent methods of producing alkalies, 
and hypo-chlorites by electrolytic methods. Fully 
ustrate: 


POTTERS’ MATERIALS. By Witron P. Rix. Illustrated. 
THE MODERN MOTOR CAR. Part III. Illustrated. By 


Witrrip J. Linguam, M.I.C.E., &c. 


THE FIBROUS CONSTITUENTS OF PAPER. by 
Crayion Bran eg, F.C.S, -S. Part 11., Cotton. Illustrated 
from Photo- -micrographs by F.R.M.S. 


THE CONTINUOUS-CURRENT DYNAMO. By H. ™. 
Hopart, M.I.E.E. Part VI, Iilustrated. 

Illustrated. 

HIGH-SPEED TOOL STEEL. By J. M. Giepuitt. 


Illustrated. Describes the method of producing steel for high-speed 
tools, and the results obtained by using such tools. 


CHARACTERISTIC COTTON FIBRES. By J. H. Dawsoy. 


Illustrated. 


GEORGE NEWNES, 
7-12 SOUTHAMPTON STREET, STRAND, W.C. 
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PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 
PRICES. 
10’ COIL FOR X-RAY 


WORK, £2 5. 


10’ COIL FOR WIRELESS 


TELEGRAPHY, 


A liberal discount oft 
these prices. 


MUIRHEAD 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
Secohm, London.’* 


Telephone 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


s.W. 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Pulsom ter Engineering Co 


DINES NEW SELF-RECORDING 
MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic :temperature correction. 


Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 


HATTON GARDEN, LONDON. 
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MACMILLAN & CO0.’S BOOKS FOR STUDENTS OF BOTANY. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 
By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Transiateq 
from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., bS¢., 
Senior Assistant in Botany, University of of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 18s. net 


BOTANY FOR BEGINNERS. By | BIOLOGICAL LABORATORY 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. | age ong By P. H. MELL, Ph.D. Crown 8yo, 
PRACTICAL BOTANY  f 
GINNERS. By Prof. F. 0. BOWER, ay; Fry ad INTRODUCTION to THE STUDy 


D. T. M.A. Second Edition. OF SEAWEEDS. By MURRAY, F.R.S.£, 
Globe 8vo. 3s. 6d. Illustrated. C:own 8vo. 7s. 6d. 


A COURSE. of PRACTICAL IN- TIMBER and some of its DISEASES 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., By H. MARSHALL WARD, D.Sc., F.R.S., F.LS 
F.R.S. Crown 8vo. 105. 6d. With Illustrations. Crown 8vo. 6s. [Nature Sein. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With | D ASS kg tS. 


numerous Illustrations. Feap. 8vo. 45. 6d. 
FIRST BOOK of INDIAN BOTANY. | TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 


Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 85. 6¢, 


BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With , An Illustra- THE YEW TREES OF GREAT 
tions. Extra Crown 8vo. 6s. By JOHN LOWE, 
TANY. B : -D. ustrated. 8vo, net. 

With THE NATURE WORK OF 

The STUDENT'S FLORA of the) 
Third Edition, Globe | LECTURES ON THE EVOLUTION 


STRUCTURAL BOTANY: or Organ- OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
. aa Ph.D. Crown 8vo. 4s. 6d. net. 
ography on the Basis of Morphology. To which is added | 
The Principles of Taxonomy and Phytography, and a FLOWERS, FRUITS, and LEAVES. 


poe of Botanical Terms. By ASA GRAY. 8vo. | By LORD AVEBURY., With numerous Illustrations, 
6th Impression. Crown 8vo. 45. 6d. [Nature Series. 
BOTANICAL TABLES, By A. B.| 
BUCKLEY. Feap.8va (On BRITISH WILD FLOWERS, 
msidered in Relation to Insects. ith numerous Illustra- 
FIRST LESSONS in PRACTICAL fins. By LORD AVEBURY. C 8 
. By - Crown 8vo. 45. 6d. 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S. (Nature Series. 
Pott 8vo. Is. 


FLOWERS AND FERNS in their 


HAUNTS. By MABEL OSGOOD WRIGHT. Iilus- 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. Crown 8vo. 5s. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a —" course. By WILLIAM F. GANONG. 
Crown 8vo. 


A UNIVERSITY TEXT-BOOK OF ; 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP- | VEGETABLE CULTURE. A Primer 
BELL, Ph.D. With many Illustrations. 8vo, 17s, net. for Amateurs, Cottagers, and Allotmen Holders. By 

LABORATORY PRACTICE FOR ALEXANDER DEAN, F.R.H.S. Edited by J. Wricurt. 
BEGINNERS IN BOTANY. By W. A. SETCHELL, With Thirty-eight Illustrations. Pott 8vo. Is. 


Ph.D. Feap. 8vo. 4s. 6d. net. A PRIMER of PRACTICAL HORTI- 
The BOOK of the ROSE. By Rev. A. CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


FOSTER- — Illustrated. Seoled Edition. GAR DEN F LOW ERS and PLANTS. 


Crown 8vo. 


A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
CYCLOP DIA H ORTICU With Fifty Illustrations, Pott 8vo. 1s. 
y Pro assisted by 
MILLER and many Expert Cultivators and Botanists. GREENHOUSE AND WINDOW 


Illustrated with over 2000 Original Engravings. In Four PLANTS. By CHARLES COLLINS. Edited by J. 
Vols. Imperial 8vo. Vol. I., A.-E, Vol. II., F.-M., WriGHT, F.R.H.S. With Thirty-eight Satins. 
Vol. III., N.-Q., Vol. IV., R.-Z, 215, net each. Pott 8vo. Is. 

BRITISH FOREST TREES and their; THE CHEMISTRY of the GARDEN. 
SYLVICULTURAL CHARACTERISTICS and A Primer for Amateurs and Young Gardeners. By HER- 
TREATMENT. By JOHN NISBET, of the Indian BERT H. COUSINS, M.A. With an Introduction by 
Forest Service. Crown 8vo. 6s. net. J. WricuHT, F.R.H.S. Pott 8vo. ts. 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHGNIX |LANTERN SLIDES. 
ASSURANCE COMPANY, LIMITED. Collection of Lantern Slides for Lectures on 
FIRE OFFICE. CRYSTALLOGRAPHY, MINERALOGY, PETRO- 
9 LOMBARD ST., E-C.. and 57 CHARING CROSS, S.W. LOGY, GEOLOGY, and PALEONTOLOGY. 
Moderate Rates. Absolute Security Blectric Arranged by Professor Dr. F. 1. P. van CALKER of Groningen. 4 
Rules Liberal Settlements. t. Paleontological Problematica : 30 Slides 
mpt Payment of Claims. 2. Mistertent (Type Fossils, Toula- Collection ): ‘ 
3° ides eee 2 2 0 
PAID OVER £26,000,000. Tectonic Geology: Slides” 
CRUISES 4- Pisces: 30Slides...  .. 2200 
. Amphibia: 1 Slides... o 
0 TO NORWAY. Reptilia and Aves : 50 Slides 43 
» ORIENT-PACIFIC LINE will despatch the S.S. CUZC 7- Mammalia: 70 Slides. ... 45 0 0 
3918 tons register, for a of the Microstructure of Minerals : Slides... 
NORWEGIAN FIORDS, 9. Rocks : 36 £2 10 
leaving Hull 18th June, 2nd, 16th and 30th Ju ro. Mode of Occurrence of Minerals in Rocks : =o Slides L3 
13th and 27th August. —- Lantern Slides of Rocks, in ordinary light: 100 Slides 47 © Oo 
19 DAYS for 10 Guineas and upwards. 
43 
S.S. OPHTR, twin-screw, 6814 tons register, "The collections of slides of Voleanoes and Crystallography will 
will leave London 13th July soon be ready. 
DAYS for 25 Guineas and upwards. —_—__— 
Dr. F. KRANTZ, 


Managers GREEN & a co) RHENISH ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


For passage apply to the latter firm at 5 1. Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S. : 


$12 19.. NoRWAY._sv. son, WATKINS & DONCASTER, 


3178 Tons. Two Berth Cabins. No Upper 
Berths in the a: Finest Yachting Steamer NATURALISTS, 
afloat. Compare Itineraries. Sailing June 18th; July and, 16th, and 30th; AND MANUFACTURERS OF 


August ALBION CO., LTD., Newcastle-on-Tyne. CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
ROCKS, MINERALS, FOSSILS. BRANCHES OF NATURAL HISTORY. 
For Collectors, Students, Technical Schools, Colleges, &c. & 
COLLECTIONS IN POLISHED DEAL BOXES. SPECIAL SHOW-ROOM FOR CABINETS. 
; Specimens, 5/6; 50 do., 10/6; 100 do., 21/-3; 200 do., 42/- | De Our Catalogue (96 pp.) Post free on application. 


20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. oer Bugelience and | 
Adapted for the Board of Education Examinations in pparatus, references are an nguls 
Geology, Physiography, and Mineralogy. | patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for | 
selection. Specimens sent on approval. | 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped | 
Boxes, Models of Crystals, &c., &c. te 

true to Nature. 


HEW CATALOGUS POST PRES. | All Books and Publications on Natural History supplied. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. | 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


ALBERT EDWARD JAMRACH 


D ids, Di Ameeba, Arcella, A h: 
pmatia, Astacus, Amphioxus, Rana, Anodon, ‘or = 
180 ST. GEORGE STREET EAST. 
THOMAS BOLTON, Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
25 BALSALL HEATH ROAD, BIRMINGHAM. Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
MARINE Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
OF THE UNITE GDOM. Collections of above for Prospectors, Mining Engineers, 
THE LABORATORY, PLYMOUTH. mn Technical Schools, and for Private Study. 
The following animals can always be supplied, either living 
or preserved by the best methods :— . RADIUM, PITCHBL ENDE, &c. 
Sycon ; Clava, Obelia, Sertularia ; = Caryophyllia, Alcy- 
Mysis, Nebalia, Carcinus; Patella, Eledone, JAMES R. IR & CO., 
Asterias, chines, To Science & Art Departmen, indian, & Colonial Museums, &c. 
move Hens prrector. | 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of Nature is ‘‘ Puusis,”” Lonpon. § 
SUBSCRIPTIONS TO “ NATURE.” CHARGES FOR ADVERTISEMENTS. 


&£ s. d.\|To acu Places Aproap:i— s. on 4s. a 
. ree LinesinColumn . o 2 uarter Page, or Ha 
ts - + #80 Per Line after _aColumn 7 15 0 
Half-yearly . . . O14 6 Half-yearly . . +. 0915 6 Qne Eighth Page, or Quarter Halfa Page, or aColumn 3 5 0 
Quarterly Quarterly oe Column . o18 Whole Page . @ 
! 


* The first line being i in heavy a... is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW GAIFFE MACHINE. 


NO SECTORS. 
NO ENCLOSURE. 
: NO SPINDLE. 
DETACHABLE PLATES. 


This machine is motor-driven, and works direct from the mains. Immense output, ° 
which serves for Static, X-Ray, and High-Frequency Treatment. From 4 to 20 Plates. 


DEMONSTRATIONS BY APPOINTMENT. INSPECTION AND CORRESPONDENCE INVITED. 


THE MEDICAL SUPPLY ASSN., 228 SRAV'S INN, ROAD, LONDON, W.c. 


12 TEVIOT PLACE, EDINBURGH. 
AGENTS FOR GAIFFF, PARIS, MANUFACTURER TO PROFESSOR D’ARSONVAL. 


GOUNTRY House LIGHTING 


FAR LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 


RESULTS. 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour y using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


OBJECTIVES FOR ASTRONOMICAL TELESCOPES. 


THE WATSON-CONRADY SERIES, 
Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY’'S direct supervision and control. 
Objectives of New Construction in three types, of finest quality and most perfect performance. 

Type 1.—-Apochromatic or Photo Visual TRIPLE OBJECTIVES. 

Can be used for either Photographic or Visual work without change of focus. 
Type 2._Apochromatic or Photo Wisual DOUBLE OBJECTIVES. 

Perfectly free from Chromatic defects and differences of focus for different colours. 
Type 3.-THE HOLOS SERIES OF OBJECTIVES. 8 

The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 

special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 


WITH CELL. 


Aperture Inches 3 34 4 43 5 6 Inches. 
Type 1 .. .. £12 10 0 £18 0 0 £28 O00 £40 00 £55 0 0 £80 0 O 
<i Gee 9 00 14 00 20 00 30 00 45 00 60 0 0 
“eer 5 10 0 9 15 0 14 10 0 21 10 0 30 0 0 55 0 0 


Second-hand Telescopes by noted makers always on hand—flease state requirements. 
Particulars of the above, together with Watson's Catalogue of Telescopes, forwarded fost /ree on application to :— 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 


Dervors : 78 Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scorr 0.). 
Prancu:! 16 Forrest Road, Edinburgh Awarded 42 Gold and other Medals 
Can be used in front of any Mounted in Aluminium. 


small lens, without disturbing 
plates or films which may be 
in position. 


Measures 3} ins. long, 1} ins. 
diameter, weighs 4} ounces. 


PRICE, including Solid Leather 
Case, £3 10 OC nett. 

ILLUSTRATED BOOKLET with 

An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 


J. H. DALLMEVYVER, |I).,25 Newman St., London, W. 


Fronted by RicHanp CLay AnD Sons, at 7& & Breag Stree: Hill, Queen Victoria Street, in the City tondon, and publishe by MAcwILLAY 
anv Co., LimTED, at St. Martin's Street, London, W.C., and ‘I HE Maco An Company, 66 Fifth Avenue, New York.—Tuurspay, 1904. 


Can be used alone for higher 
magnification or larger plates. 
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GENERAL LIBRA’ 
UNIV. OF MICH. 


JUN 80 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


’—WoORDSWORTH. 


_ NO. 1807, VoL. 


THURSDAY, JUNE 16, 


1904. [PRICE SIXPENCE. 


dasa New paper at the General Post Office.) 


{All Rights are Real, 


WIRELESS TELEGRAPHY. 


The Admiralty has again this year selected the “ Apps- 
Newton” Induction Coils for the Wireless Telegraphy 
Service of the British Navy, and has ordered 65 more 
to be supplied at once. 

This is the Sixth year in succession that the “ Apps- 
Newton” Coils have been ordered by the Admiralty, 
after severe competition with the principal English 
and Foreign Coil makers, and they are now fitted on 
most of the Ships in the Royal Navy. 

The new illustrated list of Coils and X-ray apparatus 
will be ready very — 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the King 
and H.R.H. the Prince of Wales. 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, (td 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical L —~ ui Ted » fitted for Gas, Water 
ectrici 


i 
Catalogue of Chemical and Physical aa 350 fp. and 1200 
Lllustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL RZ 
14 LEE 


COMMERCIAL STREET 


UIREMENTS. 


LOW TEMPERATURE 


THERMOMETERS 


FILLED WITH PENTANE 
reading from 


0° to- 200 C. 
for Experiments with Liquid Air. 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 Sardinia Street, 
Lincoln’s Inn Fields, W.C. 


THE “CAMDEN” 
RAIN GAUGE MEASURE. 


tS 


2 ha. 


An improved Graduated Glass Measure for 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES ARE— 
DOUBLE GRADUATION. 
CLEAR NUMERATION. 
DETERMINATION OF A “RAINY 
DAY.” 


~ Approved by Dr. H. R. MILL, Editor of 


II Full Siaiiadin with price on application to— 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


CHAIR OF ELECTRICAL ENGINEERING. 

The Council invites applications for a Chair of Electrical Engineering. 
The stipend offered is £1000 per annum, and the Professor will be at liberty 
to undertake a certain amount of consulting work, 

The University will shortly be opening extensive buildings. with complete 
equipment for teaching the main branches of Engineering Metalluigy and 
Mining. It is hoped ultimately to establish a Faculty dealing with Applied 
Science, and, outside teaching duties, there will be ample scope for powers 
of organisation and administration in helping to co-ordinate the work of 
such a Faculty. 

In the Engineering Department there is already a Professor of Mechanical 
Engineering, and there are Lecturers on Civil, Mechanical and Electrical 
Engineering, besides several Assistant Lecturers and Demonstrators. 

The Council is anxious to secure a Professor who has had practical 
experience in his profession, and in the administration of work of some 
magnitude, and who at the same time is specially interested in the education 
of Engineers. 

Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by such evidence as to qualifications for the post 
as a candidate may think desirable, should be sent not later than August 1, 


1904. 
si GEO. H. MORLEY, Secretary. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours stud 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pur 
Applied Chemistry and Physics, and Engineering, in rooms spec; ally 
ted for this purpose. 


ts, 


COUNTY BOROUGH OF PORTSMOUTH. 
EDUCATION COMMITTEE. 
(HIGHER EDUCATION BRANCH.) 

Applications are invited to fill the following vacancies under the above 
at the Municipal Technical Institute :— 

1. ASSISTANT LECTURER for MATHEMATICS, MECHANICS 
and PHYSICS. Commencing salary, £125 per annum. 

2. WORKSHOP INSTRUCTOR in MECHANICAL ENGINEER- 
ING. Commencing salary, £110 per annum, increasing by annual incre- 
ments of £5 to £125, 

WORKSHOP INSTRUCTOR in CARPENTRY and MANUAL 
INS’ YRUCTION. Applicants must possess the full ‘lechnological 
Certificate for Manual Instruction of the City and Guilds Institute 
(London). Commencing salary, £110 per annum, increasing by annual 
increments of £5 to £125. 

Application forms and particulars may be obtained from the SECRETARY 
at the Municipal Technical Institute, and should be returned not later than 
Monday, July 4. 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL SCHOOL, 
GAMBLE INSTITUTE. 


foglieations are invited for the position of PRINCIPAL of the above 
schoo 

The duties of the gentleman appointed will be connected mainly with the 
Evening Classes in Science, Art and Technology. 

Salary, £200 per annum. 

Further information, together with a form of application, may be obtained 
by sending a stamped "addressed foolscap envelope to the undersigned, by 
whom all applications must be received on or before Wednesday, June 22. 

JEFF. J. BROOMHEAD, Director of Education. 

Education Office, St. Helens, 

June 6, 1904. 


TO SCIENCE MASTERS.—Required in 


September, (1) Physics Master for important School in Kent, some 
general Science and Mathes. necessary ; Graduate looked for. Salary, 
£180, non-resident. (2) Assistant Lecturer for Mathcs., Mechanics and 
Physics ; commencing salary, £125. (3 ) Chemistry and Physics, £120; 
evening might be had. (4) Instructor in Mechanical Engineering ; 
4&t1o to commence Particulars of the above will be sent on appli- 
cation, and also early notice assured of all the best September vacancies 
as they occur.—Address Messrs. GrirriTHs, SMITH, PowELt AND 
per Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, 
ndon. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
DEPARTMENT OF MECHANICS. 

Applications are invited for the following positions :— 
LECTURER and CHIEF ASSISTANT ; salary, £150 to £200. 
LECTURER and DEMUNSIRATOR ; salary, £100 
to 12 
Gunton must have had workshop experience and a sound training in 
Mathematics and Mechanics. 
Further particulars may be obtained on application to Professor 


Loncsorrom, 38 Bath Street, Glasgow, to whom applicatiéns must be 
sent not later than July 13, 1904. 


THE VICTORIA UNIVERSITY OF MANCHESTER. 
OWENS COLLEGE. 


Ap: portions are invited for the post of JUNIOR DEMONSTRATOR 
in BOTAN Applications should be sent not later than July 2 to the 
REGISTRAR, ek. whom further particulars may be obtained. 


Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA. 
yi and MICROSCOPY for INSTITUTE OF CHEMIST RY 
‘ FREDERICK DAVIS, The Laboratories, 
49 and 51 Impertat Buitpincs, LupGate Circus, E.C. 


THE VICTORIA” 
UNIVERSITY OF MANCHESTER 
(OWENS COLLEGE) anp 
MANCHESTER ROYAL INFIRMARY. 


ENTRANCE MEDICAL SCHOLARSHIPS. 

Two Scholarships will be offered this year, one for proficiency in Arts and 
one for proficiency in Science. 

Each Scholarship is of the value of £100, and the successful candidates 
will be required to enter for the full Medical Curriculum both in the Univer- 
sity and in the Manchester Royal Infirmary. 

The Scholarships will be awarded only to candidates who give evide 
of a high standard of proficiency in Arts or Science respectively. 

Applications should be sent on or before July 1, 1904, to the ReGist 
from whom further particulars may be obtained. 


THE VICTORIA UNIVERSITY OF MANCHESTER. 


OWENS COLLEGE. 
PLATT BIOLOGICAL SCHOLARSHIP. 


One Scholarship of the value of £50 is offered for award, and is open t 
the competition of all persons who have studied Zoology or Botany in an ~ 
Universiry or College Laboratory. The Scholar will be required to devote 
himself or herself to Research in the Zoological or Botanical Laboratory of 
the University during the tenure of the Scholarship. 

Applications should be sent, before July 9, to the REGISTRAR, from whom 
further particulars may be obtained. 


HEADMASTERS, PRINCIPALS AND 
SECRETARIES of Public Secondary and other Schools requiring 
Science and other well qualified Masters, Lecturers, or 
Demonstrators, can have candidates introduced to them free of 
any charge by sending details of their requirements to Messrs. 
Grirritus, SmitH, anp Situ, Scholastic Agents (Estd. 
1833), 34 Bedford Street, Strand, London. 


KHEDIVIAL AGRICULTURAL 


SOCIETY, CAIRO, EGYPT. 
APPOINTMENT OF CRYPTOGAMIC BOTANIST. 


Applications are invited for the post ofp CRYPTOGAMIC BOTANIST 
to the above Society. The work will consist in investigating and com- 
bating the various diseases to which Egyptian Crops are liable. Candida 
must be not kss than 25 nor more than 35 years of age. Salary, £35 
annum. Allowance for passage out to Egypt. The Successful Canaicd ate 
will be required to take up his duties in September. Applications, with {ull 
statement of qualifications, and accompanied by copies only of testimonials, 
must be sent to G. P. Foapgn, esq., “ Laburnums,” Ashburton, Devon, 
from whom further particulars may be obtained. 


For other Scholastic Advertisements, see page ii of Suppleme!. 
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BROWNING’S 
DEER-STALKING & TOURIST 
TELESCOPES 


Of the Finest Quality in Me or ALUMINIUM, with 
Caps and Slings. 


TOURIST’S— ALUM. 
Small size Object Glass, best quality 
Medium size do. me ae 70/- 
do. with Pancratic Draw 4/12/6 
Luge do. do. 4/17/6 6/10/- 
a do. without Pancratic... 75/- 5/5/- 


JOHN BROWNING, 


DEER-STALKING— 
Large size Object Glass, with Pancratic 5/5/-) In light 
Extra large do. do. 6/6/-} Brass. 


Catalogue of Telescopes and Field Glasses post free. 


78 STRAND, LONDON. 


Vacuum Tubes of the New Gases 


ARGON, HELIUM, NEON, 
KRYPTON, XENON. 


Vacuum Tubes of Neon, eee or Xenon. 


Price, each 3 0 
Vacuum Tubes of Helium or Argon. 

Price, each... £1 10 
Quartz Vacuum Tubes of Soot Krypton, or 

Xenon. Price, each.. . £600 
Quartz Vacuum Tubes of Helium or «Argon. 

Price, each... 6 


ADAM HILGER, Ltd., 
75a CAMDEN ROAD, LONDON, N.W. 


ROWLAND 


Naturalists and Manufacturers of 
ENTOMOLOGICAL APPARATUS AND 
CABINETS. 


MAMMAL SKINS. BIRD SKINS. 
BIRDS’ EGGS in clutches with full data. 


BOOKS ON ALL NATURAL HISTORY SUBJECTS. 
Post Free. 


THE JUNGLE, 166  PICCADI 


WARD, 


LTD., 


RADIUM 


(BROM. PUR.) 


FROM STOCK ON HIRE, 
in > or at 
1, 2),& 5 mg. REASONABLE 
tubes, PRICES. 


Pitchbiende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. 

Sparteite (see Nature, March 31, 1904. 523), piece. 

Chiorophane, 2/- per piece. Sama 

Zinc Sulphide, green and yellow, 26 per € 

Rad. Residue, Sel ag tube. Polonium, 21/- per gram ; 11/- }-gram. 

Polonium on 25/-. Willemite, 2/- per oz. 

Flexible 5/- to 50/-. 

Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 

Diamond chips and powder, 10/- per carat (best quality). 

Bar. Plat. tn for Screens, 3/- gramme, 6O/+ oz. Crystals, 4/- 
gramme. Screens, js per square inch. 

Radio-active screens, 6d. per a inch. Willemite 
screens, 6d. per square inch. Electroscopes (special), 21/- 

Spinthariscopes (special), 21/-, 10/8 and 7/6. 

Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 
All above in stock for immediate sale or may be had on MIRE. 


Professional Men, Universities, Schools, &c., allowed special terms. 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


N_b.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR; §_it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is Hepialus virescens; the name of the fungus is Spheria Robertsiana. 
Specimens may be had from 10/6 to 21/*, according to quality and size. 

gee See Nature, May 12, 1904, page 44. 


Goods may be returned if not approved of, when money will be refunded 


166 PICCADILLY, LONDON. 
SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE — ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/- 


Ba Send for New Booklets, post free to readers of ‘* Nature,” 
or call and see results obtained by amateurs. 


SANCGER-SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
No. 8, Aitchison’s Patent). 
The enlarged object glass 4 
is of course a great acqui- 
sition as a light gatherer.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, No.8, £5 10s. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 
Why buy foreign prism glasses when the Aitchison 


is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


¥5 


WOOLLEY: Sos Cole 


YER The No, 10 


“ VICTORIA’ CAMERA 


for Roll Film Cartridges. 


‘Suipvo 


Daylight Loading. 


W:TH RECTILINEAR LENS 


Quarter-plate Roll Film Camera, made of 

mahogany, ‘with rising’ and cross front, 

Rapid Rectilinear Lens with Iris Diaphragm, 

Time and Instantaneous. Shutter, Reversible 
View Finder, &c. 


Price £1: 15: O Sompicte 


VICTORIA BRIDGE. 
MA NCHESTER. 


RAY SOCIETY. 
ANNUAL SUBSCRIPTION ONE GUINEA. 
Publications for 1904. 


1. THE BRITISH DESMIDIACEA, 
Vol. I. By W. West, F.L.S., and Prof. G. S. West, 
M.A., F.L.S. Demy 8vo, 324 pages and 32 plates (28 
coloured). [Nearly ready. 


2. THE BRITISH TUNICATA, Vol. I. 
By the late JosHUA ALDEK and the late ALBANY 
Hancock. With a preface by the Rev. CANoN NORMAN, 
D.C.L., F.R.S. Demy 8vo, about 160 pages and 20 plates 
(11 coloured), and with illustrations in the text. 

[Ready about December 
Subscriptions and all communications for the Society should 
the Secretary, John Hopkinson, F.L.S., Weetwood, 
atford. 


IMPORTANT NEW SCIENCE BOOKS. 


— (A.), ERDBEBENKUNDE. With 113 ill. and maps. 8vo. 

} net. 

ARBEITEN AUS DEM aie INSTITUT 
der Universitit Berlin. Ed. Dr. H. ‘THoms. Vol. 1. net. 

SPIEGEL (Dr. LEOP.), Der STICKSTOFF und seine wichtigsten 
Verbindungen.- 8vo. XII. go12 pp. £1 net. 

BERTHELOT (M.) et E. JUNGFLEISCH, CHIMIE ORGAN- 
IQUE. 4thed. Greatly enlarged and revised. 2 stout vols. Large 


8vo. £2 net. 
WOLFRUM (Dr. A.), CHEMISCHES PRAKTIKUM. 2 vols. &vo , 
and an Atlas in folio containing 721 ill. and 11 plates. Cloth. 


£1 18s. net. 

TRAITE de CHIMIE MINERALE. Published under the Direction 
of Henri MOISSAN, with the collaboration of the greatest Scientific 
Men. Vol. I., First Half; Vol. I11., First Half. ‘To be completed 
in Five Vols. Subscription’ Price for the whole work, £5 net. 

Intending Purchasers, in order to secure a copy at the Subscription Price, 

should write direct to— 
A. OWEN & CO., 
English and Foreign Science Booksellers and Publishers, 
286 HIGH HOLBORN, LONDON, W.c. 


SIX SHILLINGS EACH. 
NEW VOLUME NOW READY. 


OUR COUNTRY’S 
ANIMALS 


AND HOW TO KNOW THEM. 
(MAMMALS, REPTILES, AMPHIBIANS.) 
BY 


Ww. J. GORDON. 


With 33 full-page Coloured Plates. Crown 8vo. 
UNIFORM WITH 


Our Country’s Flowers. 
Our Country’s Birds. 
Our Country’s Fishes. 


Shells. 
Butterflies 


Our Country’s 


Our Country’s 


LONDON : 


AND OF ALL BOOKSELLERS. 


and Moths. 


SIMPKIN, MARSHALL, HAMILTON, KENT & CO., LTD. 


\ 
( 
— 
— 
= 
= 
HO 
Th 
x y 
| 
I 
| 
AL ALL AL AL AL AL 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 
Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 
The illustration (04 in. to the ft. scale) is from a ag ge om of the 44-in. 
= —— Coil designed and made by my firm for W. Sportiswoope, 
F.R 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ — Induction Coil (this can be fitted to 
any Induction Coil), £6 6: 

HOSPITAL X-RAY SETS, ee in every detail, from £25 each. 

The Model nage ag adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick ‘dischar; e. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


WORKS. 


BRANCHES— 
LONDON: 29 Margaret 
St., Regent St., W. 
Berlin. Frankfort 0/M. 


Hamburg. Vienna. 
St. Petersburg. 


Microscopes 
For Physicians 
and all Scientific 


Purposes. 
Photo- 
micrographic 
AND 
Projection 
Apparatus. 
Ilustrated 
Pamphlet, 
Post Free 


on 
Application. 


MARCONI’S 


WIRELESS TELEGRAPH C0., 


Ltd., 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12’ & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


Deseriptive Price List Free on Application to 


18 Finch Lane, London, E.C. 


BOILING 
RETORTS, 


BEAKERS 
EST TUBES, TUBING 


FOR EXP LOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- \ 


TRADE MARK, 


tary Analysis, 


Price-list sent free 
on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The in the on cabo with following firms : 


A. & J. SMITH. and 25 St. 


irmi 
F. E. BECKER = CO. (W. and | 
J. ere Ltd., Successors), 159 | 
d 160 Great Charles Street. 
PHILIP HARRIS & Co., Ltd., 
Edmund 


F. E. BECKER & CO. (W. and 
& George, Ltd., Successors), 182 
Great Brunswick Street. 


PHILIP HARRIS & Co., Ltd., | 


179 Great Street. 


F, E. BECKER ‘CO. (W. and 
J. George, Ltd., Successors), 36 
Renfrew Street.” 


Leeds, 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


Manchester. 
| FREDK. JACKSON & Co., 
14 Cross Street. 
Co., L ‘Bridge. 


BAIRD & TATLOCK (London) 
td., 14 Cross Street, Hatton 
Garden, E.( 
E. BECKER & Co. (W. and 
+ George, Ltd., Successors), 
33 to 37_ Hatton Wall, Hatton 
Garden, E.C. 
A. GALLENKAMP & Co., Ltd., 


19 and 20 Sun Street, Finsbury, 
E.C. 


JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Sardinia Street, 
Lincoln's Inn Fields. W.C. 

TOWNSON & MERCER, 


Camomile Street, E.C. ” 


‘or Photography, 


Unsurpassed jor fine definition 


Coxe JExses 


‘Poor Hopson tr 


Brovewrow Srecet 


ane 10 


4 16, 1904] NATURE lix 
\ 
t= 
| 
_c. ZEISS JENA Sis 
JENA LABORATORY GLASSWARE. 
> 
| 
5 | 
| 


Ix NATURE 


[JUNE 16, 


MACMILLAN az 


SAVAGE LANDOR’S New Book 


on the Philippine Islands. 


THE GEMS OF THE EAST. 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting 


Islands. 


always fresh and independent in observation.” 


With numerous Illustrations and Map by the Author. 
PALL MALL GAZETTE.—* Of absorbing interest. . . 


In Two Vols. Demy 8vo. 3Os. net. 


. A work that tells us very much which is quite new, and tha: js 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. 


A Personal Memoir. 


By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 


NATURE. 


—‘‘The author is decidedly to be congratulated on the attractive manner in which he has laid before the public 


the main features of a very interesting and highly successful scientific career.’ 


NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 


MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 


8vo. 6s. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 


A SCHOOL GEOMETRY. 


By H. S. Hatt, M.A., and F. H. Stevens, M.A, 


Crown 8vo. 


Parts I. and II. Part I.—LINEs AND ANGLES, RECTILINEAL 
Ficures. Part II.—AREAS OF RECTILINEAL FIGURES 
(Containing the Substance of Euclid Book I.). 1s. 6d. 

Part III.—Crircuss (Containing the Substance of Euclid Book 
III., 1-34, and part of Book IV.). Is. 

Parts I., II., and III. 2s. 6a. 

Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA 
(Containing the Substance of Euclid Book II. and Book 
III., Props. 35-37), sewed, 6d. 


Parts I-IV. 35. 

Parts III. and IV. Is. 6d. 

Part V. (Containing the Substance of Euclid Book VIJ., with 
Additional Theorems and Examples). 1s. 6d. 

Parts I.-V. 45. 6a. 

Parts IV. and V. (Containing the Substance of Euclid Book IL., 
Book III., 35-37, and Book VI.). 2s. 

Part VI. (Containing the Substance of Euclid Book XI., 1-21, 
together with Theorems relating to the Surfaces and 
Volumes of the Simpler Solid Figures). [Zn the Press. 


*,* This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCA TION.—*‘ Seems quite the best of the new text- books of geometry that have lately been pubjished. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. 


By S. Barnarp, M.A., Assistant 


Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 


*,* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 


University Locals. 
NATURE,.— 


‘*The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
6d. 


in Mathematics, Technical College, Derby. Crown 8vo,. 


45. 


EDUCATIONAL TIMES.—*‘In this work on elementary geometry we have probably one of the most important, and 
certainly one of the best, of the text-books whose production is to be traced directly to the movement for reform in the methods 


of teaching the subject.’ 


THEORETICAL GEOMETRY FOR BEGINNERS. 

Globe 8vo. 

** For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
It is well written and beautifully printed.” 


PRACTICAL GEOMETRY FOR BEGINNERS. 


Crown 4to. 


Mathematical Master at Eton. 
NATURE.— 
system, the book will be found eminently suited. 


Parts I., II. and III. 


F, W. DOBBS, Assistant Masters at Eton College. 


By C. H. Attcocx, Senior 
Is. 6d. each. Part IV. (/x preparation. 


By V. Le Neve Foster and 
2s. 6d. 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 


TEACHER.—“ As an introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 


could be better. 


The scheme of the book is excellent, and it is well carried out.” 


MACMILLAN & CO., LIMITED, LONDON. 
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WATKINS & DONCASTER, 


F I R E oO F F I C E. eee 2 or 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W.| CABINETS AND APPARATUS 


ESTABLISHED 1782. FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
te Rates. Absolute Security. lectric RANCHES OF NATURAL HISTORY 


Modera 
ughting Supplied. “iberal Loss SHOW-ROOM FOR CABINETS. 


LOSSES PAID OVER £26,050,000. pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Sugettence and Superiority of Cabinets and 


Ap tus, referen are rmit to distinguished 
3 | patrons, Museums, Colleges, Cc. 


(ESTABLISHED 1 | A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
TWO & A-HALF per cent INTEREST ~ AND SKINS. 

allowed on Deposit on Birds, Mamumals, &c., by First-class Workmen 
« nt Accounts opened. 2% Interest allow on | 
monthly when not y All Books and Publications on Natural History supplied. 
and all General Banking 36 STRAND, LONDON, w.c. 
Apply Sec, Southampton Bldgs, and High Holborn, London. (Five Doors from Charing Cross.) 


“Fes ROCKS, MINERALS, FOSSILS. 
oo oe TO NORWAY. | For Collectors, Students, Technical Schools, Colleges, &c. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, _COLLECTIONS IN POLISHED DEAL BOXES. 
3918 tons register, for a series of short Cruises to the 25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
NORWEGIAN FIORDS, 20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
leaving Hull 18th June, 2nd, 16th and 30th July, and Adapted for the Board of Education Examinations in 
13th and 27th August. ‘ Geology, Physiography, and Mineralogy. 
< A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
S.S. OPHIR, twin-screw, 6814 tons register, Boxes, Models of Crystals, &c., &c. 
will leave London 13th July NEW CATALOGUE POST FREE. 


For NORWAY AND SPITZBERGEN. THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
97 DAYS for 25 Guineas and upwards. 


“ F.GREEN&CO.——swe Head Offices: Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
taint {ANDERSON, ANDERSON & CO. } Fenchurch Avenue. Collections of above for Prospectors, Mining Engineers, 
For passage apply to the latter firm at 5 1 om Avenue, E.C., or Technical Schools, and for Private Study. 


to West End Branch Office, 28 Cockspur Street. S.W. RADIUM, PITCHBLENDE, &c. 
£1 9 12 NORWAY.—S.Y. M/DNIGHT SUN, ROCK SECTIONS. 
s. 


13 DAYS for 10 Guineas and upwards. 


ALL LISTS FREE OF 
3178 Tons. Two Berth Cabins. No Upper 
_ Berths in the Ship. Finest Yachting Steamer P A M E S R, G R E GO RY & CO. 
afloat. Compare aaa Sailing June 18th; July 2nd, 16th, and 30th; MINERALOGISTS, &c , 
August 13th and 27th 
‘Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. To Science& Art British, & Colonial Museums, &'c. 


ce and Sto 


TO SCIENCE LECTURERS. 1 KELSO PLACE, ‘STANFORD RD., KENSINGTON, W. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 


““Mustrated Lists,24.. THE MICROSCOPE. 


See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANTERN, Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, ——: ; great Vorticella, Stentur, Hydra, Floscularia, stephanoceros, Melicerta, and many 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
mynstration. Magnificent Results. Docwra Triple, Prize Medals, Highest pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
Award. Sw ag to the Royal Polytechnic Institution, Dr. H. GRatTan 

Lantern 4-inch Condensers, 4-wic mp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 25 BALSALL HEATH ROAD, BIRMINGHAM 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 


Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; MARINE BIOLOGICAL ASSOCIATION 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List of OF THE UNITED KINGDOM. 


60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, ad. Pamphlets Free. W. C. HUGHES, Spectauist, THE LABORATORY, PLYMOUTH. 
Rrewster House, 82 Mortimer Road, Kingsland, N. The following animals can always be supplied, either living 
| or preserved by the best methods :— 
ALB ERT EDWAR D JAM RAC rm Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana; Lineus, Ampbiporus, 
(Late CHARLES JAM RACH), Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Baianus, 
NATURALIST | Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Kledone, 
| Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Kchinu-, 
180 ST. GEORGE STREET EAST. Accidia, Salpa (reserved, 5 Kain, &e., 
mplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | or prices and more detail ists apply to 
Netsukis Chins, Lacquers, Gongs, Shells, and other Curios. * | Biological Laboratory, Plymouth. THE DIRECTOK. 


NOTICE,.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ** Puusis,’’ LONDON. 


SUBSCRIPTIONS TO ‘* NATURE.” CHARGES FOR ADVERTISEMENTS. 


4 s. d@.\|Toatt Praces AsproaD:i— s. he d. 
Yearly Yearly . 6 “Three LinesinColumn . o 2 6, Quarter Page, or Half 
Per Line after ° ° og aColumn . 15 0 
Half-yearly 014 6 Half-yearly . + 915 6 Qne Eighth Page, or Quarter Halfa Page, or aColumn 5 0 
Quarterly | Quarterly i 8 Column o 38 ‘Whole Page . 660 
* The first line being i in heavy hoe is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON & MERCER] 


ESTABLISHED 1798 (OVER A CENTURY). 


| RETAIL—89 BisnopscaTe Street WiTHIN, E.C. WHOLESALE—34 CAMOMILE Staecr, 


Scientific Apparatus Manufacturers and Laboratory 

Outfitters to the Home and Colonial Departments of 

| H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


NEW SELF-LIGHTING 
BUNSEN BURNER 


(PATENT). 


aratus — Focus 
y Apparatus— 


graph 


and Wireless Tele 
free on application. 


:—Chemical Apparatus — Chemicals — Balances— 


— Thermometers — Electrical A 


In this burner advantage has been taken of 
the fact that when hydrogen comes in contact 
| with platinum black, ignition takes place. 


LISTS 
Assay 
Tubes, X-Ray, 


Balance for Analytical work, with CIRCULAR BEAM of brass richly The current of gas is directed, by means of a 
gilt, the hangings also gilt and the pans platinum plated. ate | 
knife edges and planes; 3 madmen for ok ay sanalione hood, on to the platinum carrier, and when 


and pans, rider slide, counterpoised sliding front to case, and 
side doors, mounted on black slate base, carrying 200 Grammes the swung tack 
and sensitive to ,}; milligramme . £10 ordinary bunsen flame. 


Cc. E. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON. Price of this burner is 5s. 


APPARATUS FOR EXPERIMENTS 
On Resonance and on 


Stationary Electric Waves. 
SEIBT’S RESONATORS, RESONANCE BOBBINS, LEYDEN JARS, &c. 


Descriptive Circular on application. 
R A D | U M We are now prepared to book orders for early delivery of PURE BROMIDE 
® OF RADIUM of the very highest activity produced. 


ISENTHAL & CO., 85 Mortimer Street, London, W. 


THE LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL CAMERA 


is.now ready in the }-plate size. 
’ and is an IDEAL INSTRUMENT for 
TRAVELLERS & EXPLORERS. 


Obtainable only from 


106 & 108 REGENT ST., W., 


and 54 CHEAPSIDE, E.C. 


Printed by Richaxp np Sons, LimirEp, at 7 & Stree: Hill, Queen Victoria Street, in the City of Londen, ond blished by MACMILLAN 
ano Co., LimiTED, at St. Martin's Street, London, W Company, 66 Fifth New York.—TuurspDay, June 16, 1904 
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£ ¢ CONTRACTORS TO THE ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, &c. 
a. 


GENERAL LIBRARY, 
UNIV. OF MICH. 


JUL 7 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“© To the solid ground 


Of Nature trusts the mind which builds for aye.”’ 


_ No. 1808, VoL. 70] THURSDAY, 


JUNE 23, 1904. 


[PRICE SIXPENCE E. 


asa at tthe | General Post Office.) 


{All Rights are Reserved. 


Dr. MORTON’S RECTIFIER 
(PATENT 


For converting alternating into continuous current for 
charging accumulators and working coils. 


Particulars on application. 
NEWTON & CO., 
Opticians to The ting, 

3 FLEET STREET, LONDON, 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty’ s 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as suppli«« 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Klectricit 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

DesiGns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 

14 LEE 


COMMERCIAL STREET. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, § inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


= Double Nose-piece, 9/- extra. 
fm Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


THE “CAMDEN” 
GAUGE MEASURE. 


An improved Graduated Glass Measure or 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES ARE— 
DOUBLE GRADUATION. 
CLEAR NUMERATION. 
DETERMINATION OF A “RAINY 
DAY.” 


Approved by Dr. H.R. MILL, Editor of 
British Rainfall.” 


> Full description with price on application to— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF ST. ANDREWS. 
EXAMINERS. 


The University Court of the University of St. Andrews invites appli- 
cations for the appointment of Additional Examiners for Graduation in the 
following subjects :— 

FACULTIES OF DIVINITY AND ARTS. 
Divinity and Church History. Biblical Criticism and Hebrew. 
FACULTY OF MEDICINE. 
Surgery and Clinical Surgery. 
Medicine and Clinical Medicine. 
Midwifery. 


FACULTY OF ARTS. 
Latin and Greek. Education. 
French. Ancient History and Political Philosophy. 


German. 
FACULTY OF SCIENCE. 
Geometrical Drawing. 


FACULTIES OF ARTS, SCIENCE AND MEDICINE. 
Botany. Zoology. 
FACULTIES OF ARTS AND SCIENCE. 
Geology. 

The persons appointed to the above Examinerships will hold office for a 
period of three years from January 1, 1905. 

Applications are also invited for the appointment of Additional Examiner 
for the Preliminary Examinations in the subjects of 

MATHEMATICS AND DYNAMICS. 

The person appointed to the last mentioned Examinership will hold office 
for one year from January 1, 1905, and will act asa Representative of the 
University on the Joint Board of Examiners. 

Applications, with eighteen copies of testimonials, must be lodged on or 
before Saturday, July 2, 1904, with the undersigned, 
ANDREW BENNETT, 

Secretary and Registrar. 


Anatomy. 

Materia Medica. 

Forensic Medicine and Public Health. 
Pathology. 


The University, St. Andrews, 
June 14, 1904. 


COUNTY OF LONDON. 


The London County Council invites applications for the appointment of 
RESIDENT CURATOR of the Horniman Museum, London Road, 
Forest Hill, S.E. The duties of the Resident Curator are as follows :— 

To be responsible, under the Clerk of the Council, for the management 
and discipline of the staff of the museum, and for the condition of the 
museum building. 

To make to the Clerk of the Council all needful representations as to the 
fabric of the museum and its maintenance, the provision of stores, the 
working of the staff, &c. 

o have special charge of the ethnological department of the museum, 
and carry out the instructions of the Advisory Curator as to the general 
arrangement of that portion of the museum. 

To prepare and submit to the Advisory Curator all the labels, descriptive 
or otherwise, for that portion of the museum. 

The commencing salary attached to the position will be £250. 

The officer appointed will be required to give his whole time to the duties 
of the office, and will in other respects be subject to the usual conditions 
attaching to the Council’s service, particulars of which are contained in the 
form of application. 

Applications should be made on the official form to be obtained from the 
Clerk of the London County Council, The County Hall, Spring Gardens, 
S.W., to whom they must be returned not later than 10 a.m. on Tuesday, 
July 5: 1904, accompanied by copies of not more than three recent testi- 
monials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

G. L. GOMME, 


The County Hall, Clerk of the London County Council. 
Spring Gardens, S.W., 
June 16, 1904. 


UNIVERSITY OF BIRMINGHAM. 
CHAIR OF ELECTRICAL ENGINEERING. 


The Council invites applications for a Chair of Electrical Engineering. 
The stipend offered is £1000 per annum, and the Professor will be at liberty 
to undertake a certain amount of consulting work. 

The University will shortly be opening extensive buildings, with complete 
equipment for teaching the main branches of Engineering. Metallurgy and 
Mining. It is hoped ultimately to establish a Faculty dealing with Applied 
Science, and, outside teaching duties, there will be ample scope for powers 
of organisation and administration in helping to co-ordinate the work of 
such a Faculty. 

In the Engineering Department there is already a Professor of Mechanical 
Engineering, and there are Lecturers on Civil, Mechanical and Electrical 
Engineering, besides several Assistant Lecturers and Demonstrators. 

The Council is anxious to secure a Professor who has had practical 
experience in his profession, and in the administration of work of some 
magnitude, and who at the same time is specially interested in the education 
of Engineers. 

Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by such evidence as to qualifications for the post 
as a candidate may think desirable, should be sent not later than August 1, 


1904. 
GEO. H. MORLEY, Secretary. 


Science Graduate—part time unoccupied— 
would be glad of scientific literary work ; reviews, abstracting, science- 
colum1s, &c.—Address “ J.,” Office of Narure. 


BIRKBECK COLLEGE, 
BREAMS BUILDINGS, CHANCERY LANE, E.c. 
DAY AND EVENING SCIENCE COURSES (Lectures nq 
Laboratory) under RECOGNISED TEACHERS of th 
UNIVERSITY OF LONDON. 

Chemistry _... J. E. Mackenzis, Ph.D., |) 

Physics ... ALBERT GrirFiTHs, D.Sc. 
Mathematics . E. H. Smart, M.A. 
Botany ... exo A. B. Renpie, M.A., D.Sc 
Zoology ... on ous H. W. Untuank, B.A., B. 
Geology & Mineralogy Gego. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratori 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geome'ry, 
Building and Machine Construction, Steam, Theoretical and Apy|icd 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examination:, 
Further information on application to the PrincIPAL. 


COUNTY BOROUGH OF PORTSMOUTH. 
EDUCATION COMMITTEE. 


(HIGHER EDUCATION BRANCH.) 


Applications are invited to fill the following vacancies under the above 
at the Municipal Technical Institute :— 

1. ASSISTANT LECTURER for MATHEMATICS, MECHANI('s 
and PHYSICS. Commencing salary, £125 per annum. 

2. WORKSHOP INSTRUCTOR in MECHANICAL ENGINE} k.- 

NG. Commencing salary, £110 per annum, increasing by annual incre- 
ments of £5 to £125. 

3. WORKSHOP INSTRUCTOR in CARPENTRY and MANUAL 
INSTRUCTION. Applicants must possess the full Technological 
Certificate for Manual Instruction of the City and Guilds Institute 
(London). Commencing salary, £110 per annum, increasing by annual 
increments of £5 to £125. 

Application forms and particulars may be obtained from the Secrrrary 
at the Municipal Technical Institute, and should be returned not later than 
Monday, July 4. 


NORTHERN POLYTECHNIC 
INSTITUTE, 


HOLLOWAY, LONDON, N. 
REG. S. CLAY, D.Sc., Principal. 


The Governors of the above Institute invite applications for the follow- 
ing appointments for next Session, beginning in September :— 

1. ASSISTANT DEMONSTRATOR in Physics and Chemistry 
Departments. Fulltime. Salary, £150 per annum. 

2. ASSISTANT MATHEMATICS LECTURER for two evenings 
per week. Salary, £12 per Session per evening. 

Applications to be made on special forms, which must be returned not 
later than June 28, to be obtained from 

W. M. MACBETH, 
Clerk to the Governors. 


UNIVERSITY OF BIRMINGHAM. 


The Council invites applications for the following appointments :— 
ASSISTANT LECTURER IN MATHEMATICS. 
ASSISTANT LECTURER AND DEMONSTRATOR IN PHYSICS 


ASSISTANT LECTURER AND DEMONSTRATOR IN 
CHEMISTRY. 
The stipend in each case will be £150 per annum. 
The candidates selected will be required to enter on their duties on 
October 3 next. 
Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


later than August 1, 1904. 
GEO. H. MORLEY, Secretary. 


TO SCIENCE MASTERS.—September 


(1904) Vacancies.—Graduates and other well qualified Science and 
Mathematical Masters seeking posts in Public and other Schools for 
next term should apply at once, giving full details as to qualifications, 
&ec., to Messrs. Grirrirnus, Smrrn, Powe_t anv Smitn, Tutorial 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. Immediate 
notice of all the best vacancies will be sent on application. 


BOROUGH OF GRAVESEND. 


WANTED, in September, SCIENCE MASTER for PHYSICS ani 
MATHEMATICS in Secondary Day School. Good teacher and |i: 
ciplinarian. Commencing Salary, 150. Apply by June 27, giving «2 
experience, &c., with copies of three testimonials, to HEab Masirr. 
Technical School. 


For other Scholastic Advertisements, see pages \xv and \xvi 
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UNIVERSITY OF LONDON. 


THE BROWN ANIMAL SANATORY INSTITUTION, 
(UnpDER THE GOVERNMENT OF THE UNIVERSITY.) 


Notice is hereby given that a Course of Five Lectures, as required by 
the Will of Mr. Brown, will be delivered by the Professor-Superintendent 
(1. Grecor Bropre, Esq.. M.D., B.Sc.), on the following subject: ‘* The 
Euiology and Comparative Pathology of Chronic Nephritis and of Uramia.” 
The Lectures will be delivered in the Physiological Laboratories of the 
University of London, South Kensington, on Thursday, June 30, and four 
f 


wing Thursdays (July 7, 14, 21 and 28), at 5 (Five) o'clock, p.m , each | 


The Lectures are free. 
PERCY M. WALLACE, 
Secretary to the Senate. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


APPOINTMENT OF CRYPTOGAMIC BOTANIST. 
\pplications are invited for the post of CRYPTOGAMIC BOTANIST 


the above Society. The work will consist in investigating and com- 
ing the various diseases to which Egyptian Crops are liable. Candidates 
t be not less than 25 nor more than 35 years of age. Salary, £350 per 
wonum. Allowance for passage out to Egypt. The Successful Canaidate 
| be required to take up his duties in September. Applications, with full 
ement of qualifications, and accompanied by copies only of testimonials, 
must be sent to G. P. Foapgn, Esq., “ Laburnums,” Ashburton, Devon, 
n whom further particulars may be obtained, 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


DEPARTMENT OF MECHANICS. 
Applications are invited for the following positions :— 
LECTURER and CHIEF ASSISTANT ; salary, £150 to £200. 
——" LECTURER and DEMONSTRATOR ; salary, £100 
to £125. 
Candidates must have had workshop experience and a sound training in 
Mathematics and Mechanics. 
Further particulars may be obtained on application to Professor 


LonGporTom, 38 Bath Street, Glasgow, to whom applications must be | 


sent not later than July 13, 1904. 


BOROUGH OF SWANSEA. 


TECHNICAL COLLEGE. 
LECTURER IN METALLURGY. 


\pplications are invited for the above Lectureship. 

Salary, £209 per annum, rising by annual increments of £10 to £250. 

The Lecturer will be expected to enter upon his duties in September next. 

Applications, with one set of copies of testimonials, should reach the 
undersigned not later than Thursdéay, June 30. 

Further particulars can be obtained from the SECRETARY at the College. 


J. TREVOR OWEN, M.A., Principal. 


THE VICTORIA UNIVERSITY OF MANCHESTER. 
OWENS COLLEGE. 


PLATT BIOLOGICAL SCHOLARSHIP. 


One Scholarship of the value of £50 is offered for award, and is open to 
the competition of all persons who have studied Zoology or Botany in any 
University or College Laboratory. The Scholar will be required to devote 
himself or herself to Research in the Zoological or Botanical Laboratory of 
the University during the tenure of the Scholarship. 

_ Applications should be sent, before July 9, to the ReGisTRAR, from whom 
further particulars may be obtained. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee requires the services of peripatetic ASSISTANT 


SCIENCE DEMONSTRATORS. Salary—men, £100 to £155; women, | 


4°5 to £205, according to experience and qualifications, plus £10 per 
annum for travelling expenses. 
Porm of application may be had from the undersigned. 


JNO. ARTHUR PALMER, Secretary. 
Education Department, Edmund Street, 
June 20, 1904. 


EDINBURGH & EAST OF SCOTLAND | 


COLLEGE OF AGRICULTURE. 
AGRICULTURAL CHEMISTRY. 


‘The Governors of the College will proceed at an early date to the 
appointment of a LECTURER on the above subject. Applications, 


ccompanied by 45 copies of testimonials, should be addressed not later | 
than July 30 to the Secretary, 13 George Square, Edinburgh, from whom | 


further particulars may be obtained. 


Tabl old 


Intensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Sold in tubes by all chemists. 


LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Offices—Snow Hill Buildings, London, 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/- 


for other Scholastic Advertisements, see pages \xiv and \xvi. 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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COUNTY BOROUGH OF SALFORD. 
ROYAL TECHNICAL INSTITUTE. 


The Education Committee invite applications for the following appoint- 
ments in ge grey with the opening of a new department in Secondary 
School work, viz. 

SECOND MASTE R of Secondary School, who must be a graduate 
in Arts, and have had experience in teaching in a Secondary School. 
Salary, £200 per annuin. 

ASSISTANT aos Cae (graduate) in the Physics Department 
Salary. £130 per ann 

ASSISTANT LE CTURER (graduate) in the Chemistry Department. 
Salary, £130 per annum. 

ASSISTANT MASTER in the School of Art. Salary, £100 per annum. 

‘TWO LABORATORY ASSISTANTS, one for the Chemistry Depart- 
ment and one for the Physics Department. Salary, £50 per annum. 

Ferms of application may be obtained from Mr. O. Duruir, Director of 
Xducation, Education Office, Chapel Street, Salford, to whom the forms 
must be returned not later than T hursday, July 7. 1904. 

EVANS, Town Clerk. 

Town Hall, Salford, 


June 21, 1904. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following vacant post on the 

Toshing Staff of the Institute : 
EKCTURER in ELECTRICAL 
a ary, £200 per annum. 

Candidates must have read the circular giving particulars of the post, 
which can be obtained on sending a fully-addressed foolscap envelope to 
P Municipal Technical Institute, Romford Road, West 

am, 

All applications must be lodged with the Princirac before noon, July 7, 
1904. 


ENGINEERING ; commencing 


By Order of the Council, 
. "RED. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 


June 21, 1904. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
ASSISTANT L URER AND DEMONSTRATOR 
IN CHEMISTRY 
The Council invite applications for the post ‘of Assistant Lecturer and 
Senior Demonstrator in Chemistry. 
Applications, together with copies of testimonials, should reach the under- 
signed, from whom further particulars may be obtained, not later than 


Saturday, July 9g, 1904 
T. MORTIMER GREEN, Registrar. 


BATTERSEA POLYTECHNIC, S.W. 


The Governing Body require for next Session the services of 4» 
ASSISTANT for Lecture Classes in Elementary Electricity and M.-. 
netism and Elementary Mathematics, and Laboratory Classes in Phy 
and Electrical Engineering, day and evening. . Salary, £130. 

For particulars please send stamped addressed envelope to the Src: ¢- 
TARY. 


Inter. B.Sc. Lond. (Hons. Physics) desires 


scientific occupation. Home or abroad. Experience with scient!jic 
instruments, engineering, and control of men.—‘“‘ B.Sc.,” c/o ce 
Office. 


Ph.D., B.Sc. Hon., 


French, seeks holiday post.—Apply ‘‘ Pu.D.,”’ 


Mr. L. CULLETON, o2 Piccadilly, London 


(member of English and hein Antiquarian Societies), undertakes | 
furnishing of extracts from Parish Registers, copies or abstracts fr. 
Wills, Chancery proceedings and other Records useful for Genealogi: r 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culleto s 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched (.; 
and copied at the British Museum and other Archives. 


PHOTOTHEODOLITE for Sale. Twelve 
dark slides ; divided circle and tripod ; camera (5 x 4) fully scaled ai! 
verniered, with centreing. In case, £25.—Prof. Mitvs, 64 ‘T'wyford 
Avenue, West Acton, London, W. 


Steward’s 6” Transit Theodolite complete, 


equal new, cost £28 10s. What cash offers?—Hates, St. George s 
Place, Brighton. 


fluent German, 


NATURE. 


good 


THE Focus TUBE. 


H. HELM, 


66 Hatton Carden, 
London. 
Glass Blower and 
ACTUAL MAKER 
of all kinds of 


Tubes, 


June, 1904. 
CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The services of a LECTURER in MATHEMATICS are required 
from September 1 next. The commencing salary offered is £175. The last 
date for sending in applications is June 30. 

Full particulars of the post will be aie on application to 

MELLOR, Secretary. 

Offices of the School, Suffolk Street, 

June 8, rgo4. 


GEORGE HERIOT’S TRUST. 
HERIOT WATT COLLEGE, 
EDINBURGH. 
DEMONSTRATOR IN CHEMISTRY. 


Applications are invited for the above post. Salary, £125 per annum. 
Duties commence October 1. Applications, accompanied by two sets of 
testimonials, to be sent in not later than July 18. Further particulars may 
be obtained on application to Principal Lauriz, Heriot Watt College, 
Edinburgh. 


DAVID LEWIS, Treasurer. 
Edinburgh, June 21, 1904. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
PHYSICS DEPARTMENT. 


LECTURER for London University Pass and Honour Classes is 
required for September next. Three evenings per week. Salary, £120 for 
the Session. Applications should be addressed to the DixecToR OF 
STUDIES. 


THE VICTORIA UNIVERSITY OF MANCHESTER. 


OWENS COLLEGE. 
Applications are invited for the post of JUNIOR DEMONSTRATOR 
in BOTANY. Applications should be sent not later than July 2 to the 
RecisTRAR, from whom further particulars may be obtained. 


Wanted, Practical Elementary Lessons in same one evening each le 
State time, charges and full particulars.—Address ‘‘ HERBERT,” care 
Davies and Co., Advertising Agents, 23 Finch Lane, Cornhill. 


for other Scholastic Advertisements, see pages \xiv and \xv. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly and 
correctly carried out for Scientific Men, Laboratories, 
&e., from rough’ Drawings, or repaired. 


Inventors’? Ideas Worked out as per Instructions. 


A. C. COSSOR, 64, Farringdon Road, London, E.¢. 


(CONTR: ACTOR TO H.M. GOVERNMENT). 


SECOND-HAND TELESCOPES. 


6 in. Cooke Equatorial with Clock, £150; 6in. Cooke Altazimuth, £50 ; 
12} in. Equatorial Reflector, £35 ; o} in. ditto, with Clock, £50. 
Aimy Signalling Telescopes by Necretri & ZAMBRA, WATSON, Ecuiorr, 
Cary, and other leading makers, 20s. to 30s, 

Srewarv’s Lewd Bury, £2; Tourist 3 draw 2} O.G., £2; Tourist 4 draw 
2h , £2 10s. ; Tourist 3 draw 2} O. G:, £2 10s. 
Regulation vetoed Telescope, as supplied to the Admiralty, Kew 
Certified, £2; Ditto Field Glass, £1 10s. 


List, including many others (Astro. and Hand), on Application. 
A. CLARESON & CoO., 
28 Bartlett’s Buildings, Holborn Circus, and 338 High Holborn, LONDO\. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

Nature” on application to 
the Publishers. 


ST. MARTIN'S STREET, LONDON, W.C. 
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cox’s 
X-RAY, HIGH-FREQUENCY, 


LIGHT BATHS, 
AND OTHER 


ELECTRO - THERAPEUTIC APPARATUS 


of the Maximum Workmanship and Efficiency 
at the Minimum Price. 


COX’S INDUCTION COILS 


In every size from 1” to 50” spark 


NEW ILLUSTRATED CATALOGUE (with Instructions to 
Beginners) Post Free. 


We are now making special and highly effective 
IGNITION COILS FOR MOTORS. 


HARRY W. COx., Ltd., 
ACTUAL MANUFACTURERS, 
9,10 & 11 CURSITOR ST., CHANCERY LANE, LONDON. 


WE make a feature of CHEMICALS and 
APPARATUS for SCIENTIFIC RESEARCH 
of every description. 


Write for a Copy of our Monthly List of Chemicals, and 
ask for special Quotations for any articies usedin quantity. 
Kindly mention ‘‘ Nature’ ’ for our r guidance. 


Just Published. 


EXTRA PHARMACOPE! 


XIth Edition, by Martindale & Westcott. 
Publisher: H,. K. LEWIS, 136 Gower Street; 


thoroughly revised and im- 
proved ; gives concise infor- 
mation as to all the Newest 
Remedies in the Treatment 
of Disease ; Careful Abstracts 
from the most important 
current Medical and Phar- 
maceutical Literature, in- 
cluding several new Hospital 
Pharmacopeeias ; Antidotes 
to Poisons; the latest views 
on Antitoxins and Organo- 
therapy ; Notes on Radium 
and “X” Rays, Finsen 
Light, Dowsing Radiant 
Heat Treatment; a Thera- 
peutic Index thoroughly 
revised and rearranged ; 
descriptions of over 150 
Mineral Waters ; a synopsis 
of Surgical Dressings and 
Apparatus; Analytical Mem- 
oranda; useful Thermo- 
metric, Percentage, and other 
Tables. The General Index 
contains more than 1,500 additional headings. Thinner in bulk 
(though containing more than 100 additional pages) than the 
icth Edition, and easily carried in the pocket by the physician. 


W. MARTINDALE, Manufacturing Chemist, 
10 NEW CAVENDISH STREET, W. 


| Telegrams: Martindale, Chemist. London. 
| Telephone: 1797 Paddington. 


Pesce ties foe Referenc 


W. G. PYE & CO., 
“‘GRANTA”’ WORKS, CAMBRIDGE. 


W.G. PYE-& 
~ CAMBRIDCE 


J. ERSKINE-MURRAY’S 


PATENT ANGLEMETER. 


A simplified form of Sextant and a cheap but efficient 
Surveying Instrument for Students’ use. 
Every Student of Mathematics and 
Engineering should possess one. 
Price, in Card-board Case des 12s. 6d. 
Velvet lined Pocket-case for do. 2s. 6d. 


Unequalled for ASTRONOMY, NATURAL HISTORY 
and General Observations. 


BINOCULAR 


(LONDON MADE). 


with 
suppor 
solid leather 
brown case, illustrated), 


SPECIAL FEATURES-— 


1.—Optical excellence. 
2.—Strength of construction. 
3-—Light weight, owing to special metal used in the bodies. 
4.—Price within the reach of those requiring a good Field 
Glass for all purposes. 


A. E. STALEY & CO., 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
f@ Please Write for Booklet. 
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BINOCULARS 


are not crude experiments of inexperienced 
manufacturers, but are constructed upon scien- 
tific principles in a specially built and equipped 
factory. 
LIGHT. COMPACT. 
HIGH POWER. 


Send for Catalogue No. 48, free on application from 


Cc. P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. 


A PATTERN 


FORTIN’S 
STANDARD BAROMETER 


Registered Design No. 420,297. 

As will be seen by the ill ion, this B: ter is 
built on original lines. gee 

By the absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
the column, and therefore an ext:emely accurate and in- 
stantaneous reading is made possible. The scales being 
pote’ upon the flat side p'eces the DIVISIONS AND 

IGURES ARE ALWAYS IN VIEW, and the vernier 
is very much more legible than in the ordinary tubular 
patterns. 

The bore of the tube is 0°5 inch. —_ 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0°002 inches and 0°1 m/m. 

The attached Therm meter on the body of the instru- 
ment is graduated in Fahrenheit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE IS LOWER than that of any other form 
of Standard Barometer of the same dimensions. 
_ It yields readings equally close as the highest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, “ THE STUDENTS,” 


designed for Schools for demonstration work, and small 
private Observatories ; bore *25 ; reading to ‘01 inch 
and *1 millimetre. 


£3 7s. 6d. 
Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, 
46, HATTON GARDEN, LONDON, E.C. 


WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Telegrams : RaPKiIN, Lonpon. Nar. TEt.: 1981 Holborn. Estd. 150 years. 


JUST ISSUED. 


Illustrated List 


(“A”) 


SPECTROSCOPES 


SPECTROSCOPIC 
ACCESSORIES. 


Gratis on application. 


ADAM HILGER, Ltd., 
75a CAMDEN ROAD, LONDON, N.W. 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


The following is one of the many testimonials to the value of 
t 


hese Plates for scientific work :— 

“JENA. 
‘*It will perhaps not be without interest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving at a 
velocity as high as goo metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) will 
furnish the most striking testimonial of the value of your article. In the 
above paper and also in the ‘‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was only 1/100,000th of a second, the pictures are wonderfully sharp and 
clean, and exhibit a grain bling that of collodion. plates, which latter 

property renders the plates specially suitable for stellar photography. 
** Yours respectfully, 
sig. Dr. Leawig Mach.”’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain i 


THOMAS CHRISTY & CO., 
4,10 & 12 OLD SWAN LANE, LONDON, E.c. 
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MUIRHEAD 
ae Makers of 
PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable Apparatus. 
Condenser and 
Reversing Switch. 
PRICES. 
10’ COIL FOR X-RAY Telegrams: 


** Secohm, London.’’ 


WORK, £25. 


0’ COIL FOR WIRELESS 


Telephone: 
ELEGRAPHY, £21 A liberal discount off 
s these prices. 779 Westminster. 


2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


-DINES’ NEW SELF-RECORDING 
pumps superseded. 


| MERCURIAL 
THE BAROMETER 
“GERYK” 


JAMES J. HICKS, 
(Fleuss Patent) 


Sole Maker. 
Vacuum Pump. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Descriptive Illustrated 
Catalogues on application. 


8,9, & 10 
HATTON’ GARDEN, LONDON. 
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t ¢ cle , TYPE-WRITING UNDERTAKEN py 
| I a i ripos, Intermediate Arts, id aha! 
yA Local, thorough acquaintance with Modern Languages). Rent 
from ; Revision, Translation. Scale of charges on application. The Ci 
B.S.A. Co., Ltd., Birmingham. } | bridge Type-writing Agency, 10 Duke Street, Adelphi W.c. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVYANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 

Sole Makers of Wagg’s a Gaia Table for X-Ray 

ork. 


66 CHARING CROSS ROAD, LONDON, w.c. 


MACMILLAN CO’S NEW BOOKS 


IMPORTANT NEW WORK ON MANCHURIA. 


MANCHU AND MUSCOVITE. 


By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. With an historical sketch entitled, ‘* Prologue to the Crisis; 
giving a complete account of the Manchurian Frontiers from the earliest days and the growth and final meeting of the Russian ani 
Chinese Empires in the Amur Regions. With Map and Illustrations. 8vo. LOs. net. [ Zuesda 


WAR AND NEUTRALITY IN THE FAR EAST. By T. J. LAWRENCE 


M.A., LL.D., Author of ‘‘ Principles of International Law.” Crown 8vo. 3s. 6d. net. [ Tuesday 


Mr. SAVAGE LANDOR’S New Book 
on the Philippine Islands. 


THRE GEMS OF THE EAST 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting Islands. With numerous IIlustratio 
and Map by the Author. In Two Vols. Demy 8vo. 30s. net. 


ST.\JAMES’S GAZETTE.—* It is needless to say that Mr. Landor’s journeyings were adventurous in the extreme. 
must leave him to give his own account to the large number of readers whom these bright, unconventional volumes will enable 
share their excitement without their perils.” 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, M.A., F.R.S., and F. J. GILLEN, 


Special Magistrate and Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” 
With numerous Illustrations. 8vo. 21s. net. [ Zuesday| 


NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 
MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Cur 
boats MACMILLAN & CO., LIMITED, LONDON. 
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PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts open 2% Interest allowed on 
minimum monthly balances" when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
\pply Sec, Southampton Bldgs, and High Holborn, London. 
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WATKINS & DONCASTER, 


ATURALIS 


= or 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmittu to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK BIRDS’ EGGS 
Birds, Mammals, &c., Preserved and ——— by First-class Workmen 


true to Natur 
All Books and Publications on , History supplied. 


36 STRAND, LONDON, wW.C. 


(Five Doors from Charing Cross.) 


0.P. L. CRUISES 
0. TO NORWAY. 
» ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, for a series of short Cruises = opi 
NORWEGIAN FIORDS, 
leaving Hull and, 16th and 30th July, and 
13th and 27th August. 


13 DAYS for 1c Guineas and upwards. 


S.S. O7°7/7R, twin-screw, 6814 tons register, 
will leave London 13th July 
For NORWAY AND SPITZBERGEN. 
97 DAYS for 25 Guineas and upwards. 


F. GREEN & CO. ead Offices : 
ANDERSON, ANDERSON & CO. pean Avenue 


For passage apply to the latter firm at 5 +. a Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 


NORWAY.—S.Y. 4//DN/IGHT SUN, 
3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Steamer 

Sailing July and, 16th, and 30th; August 


Managers 


£12 12.. 


Compare Itineraries. 
rth and 27th. 
Apply ALBION S.S. CO., LTD., 


afloat. 


Newcastle-on-Tyne. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 

THE MOST PERFECT. No Flickering. Superb Mechanism. 

Price £27 70. The Moto-Photo Camera for taking the Pictures. 

Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
ig Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award, plied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
GuINNESS, + 7 Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. GHES, Spsciauist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


ments of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Impkk 


| 25 Specimens, 5/6; 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES, 

50 do., 10/6; 100 do., 21i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


_ THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Ascidia, Salpa 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens , of Pond Life. Price 1s. per Tube, Post Free. Helix 
p>matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

Sye lava, Cary 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
— Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Narure should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO NATURE.” 


The telegraphic address of Nature is ‘* Pausis,’? Lonpon. 


CHARGES FOR ADVERTISEMENTS. 


110 6 
o1s 6 
o 8 o| 


Gy | To act PLaces Aproap:— 

If- ly om 6 Half-yearly 
Quarterly 


s. d. £a 
Quarter Page, or Half 
aColumn . 


*Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Halfa Page, or a Column 4 5 0 
Column © 18 61 Whole Page... 660 
* The first line being i in heavy type is charged for as Two Lines, 


Cheques and Money Orders payable to MACMILLAN & CO., Limited, 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW GAIFFE 


NO SECTORS. 
NO ENCLOSURE. 
NWO SPINDLE. 
DETACHABLE PLATES. 


This machine is motor-driven, and works direct from the mains. Immense output, 
which serves for Static, X-Ray, and High-Frequency Treatment. From 4 to 20 Plates. 


DEMONSTRATIONS BY APPOINTMENT. INSPECTION AND CORRESPONDENCE INVITED. 


THE MEDIGAL SUPPLY ASSN., 222 INN 


AGENTS FOR GAIFFF, PARIS, MANUFACTURER TO PROFESSOR D’ARSONVAL. 


The TWO in ONE FIELD GLASS 


Watson’s DISTAX (Regd.). 
ADVANTAGES NEVER PREVIOUSLY OFFERED. 


IN A high power Prism Glass of finest quality for outdoor use, 


An ordinary (non-prism) small sized Pocket Glass for the 
COMBINATION: theatre and dull light.Either at will. 


LONDON MADE. COMPACT SiZE LIGHT WEIGHT. UNSURPASSED PERFORMAN( 


Two in One—‘' Distax ” Prism Glass and ordinary Field Glass, in Pricrs. 
**Distax ” Prism Glass only (not convertible), in best case ... sa #4 15 0 
SPECIAL.—ORDINARY FIELD GLASSES can be converted into 
Prism Glasses on the Distax System, at a cost of vi ove 


s50 


Send tor booklet giving illustrated description of this new and wonderful Field Gla 


WATSON SONS, 


Contractors to the Admiralty and War Office, 
Basablished 1:3". 313 HIGH HOLBORN, LONDON, W.C. 


COUNTRY House 


SUN-DIALS. 


BRASS CIRCULAR HORIZONTAL =@& 


FAR! LARGER 
THE MOST | INSTALLATIONS 
GIVE STILL 
ECONOMICAL. 
| MORE REMARKABLE 
SYSTEM KNOWN. 


E ic Current for 100 16-c.p. lamps can be obtained for of fuel per hour using a 
— e GAS ENGINE and Pyname combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., D., OPENSHAW, MANCHESTER. 


POPULAR 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 
covered good leather, and fitted with a STIGMATIC LENS, working at / 7°5. ° 


Send for fully I/lustrated List of Lenses and Cameras. 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by KicHarD CLay AND SONS, Limitep, at 7& Bread Siree Hill, Queen Victoria Street, in the City ot London, and publisaes oy MACMILA® 
Co., LimiTEp, at St. Martin's Street, London, W.C., and ‘I nz MacmiLLan Company, 66 Fifth Avenue, New York.—THurspay, June 23, 1924 


WATS' S 
= 
i 
; 
by 
Wis 
= 
3 
1% i GAS PLANT. GAS ENGINE AND DYNAMO. 
he 
nj 


GENERAL LIBRARY, 
UNIV. OF MICH 


10° 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDSWwoRTH. 


No. 1809, VOL. 70] 


THURSDAY JUNE 30, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


NEWTON & CO.’S GARDEN SUN-DIALS. 
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From 4 in., 20s., to 12 in., £3 7s. 6d. 
FULL AND DESCRIPTIVE PRICE LIST 
ON APPLICATION. 
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& Co., 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT. 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplie? 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET. LEEDS. 


LOW TEMPERATURE 


THERMOMETERS 


FILLED WITH PENTANE 
reading from 


0° to-200' C. 
for Experiments with Liquid Air. 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 Sardinia Street, 
Lincoln’s Inn Fields, W.C. 


THE “CAMDEN” 
RAIN GAUGE MEASURE. 


An improved Graduated Glass Measure or 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES ARE— 
DOUBLE GRADUATION. 
CLEAR NUMERATION. 
DETERMINATION OF A “RAINY 
DAY.” 


Approved by Dr. H. R. MILL, Editor of 
British Rainfall.” 


Full description with price on application to— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 

SESSION 1904-1905. 


The COURSES of INSTRUCTION at the Institute's CenTRAL 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 
of age; those at the Institute, Tecunicat Finssury, 
or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
‘College, Basinghall Street, E.C. 


{CITY AND“GUILDS CENTRAL 
(Exuisirion Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
**School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


Civil and Mechanical Engineering } 


Electrical Engineering F.R.S., Past Pres. 
Chemistry ARMSTRONG, Ph.D., LL.D., 
Mechanics and Math tie O. Henricrt Ph.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 


A College for Day Stvdents not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors :— 
Physics and Electrical Engineering { Tuompson, D.Sc., F.R.S., 


rincipal of the College. 
Mechanical Engineering and\W. E. Datsy, M.A.,_ B.Sc., 
athematics ove oe 


t M. Inst.C. E. 
Chemistry ems R. F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


LONDON COUNTY COUNCIL. 


The Council is prepared to receive applications for the following appoint- 
ments at the L.C.C. Poplar Technical Eeetituce, High Street, Poplar, E.:— 

CHIEF LECTURER IN THE PHYSICAL DEPARTMENT. A 
knowledge of Electrical Engineering is essential. 

CHIEF LECTURER IN THE ENGINEERING DEPARTMENT. 
Sea and drawing office experience, combined with a fair degree of scientific 
training, desirable. 

INSTRUCTOR IN NAVIGATION. 

The duties will consist chiefly of Board of Trade work. 

The commencing salary for each of the above appointments has been fixed 
at £250 per annum. The duties will commence on September 1, 1904, and 
the appointments will be subject to termination by three months’ notice on 
either side. Each person appointed will be required to give his whole time 
to the duties of his office. 

LECTURER IN CHEMISTRY. For three evenings a week during 
the Session of about 40 weeks. 

LECTURER IN MATHEMATICS. For three evenings a week 
during the Session of about 40 weeks. 

The salary for each of these lectureships has been fixed at £100 per 
annum. 

Application must be made upon the prescribed forms, to be obtained of 
the undersigned at the Educational Offices of the Council, Victoria 
Embankment,. London, W.C., and must be forwarded so as to reach that 
office not later than ten o’clock in the morning of Wednesday, July 13, 


1904. 
Personal canvassing will be held to disqualify any candidate. 


G. L. GOMME, 
County Hall, S.W., Clerk of the Council. 


June 27, 1904. 


WOOLWICH POLYTECHNIC. 
Principal WILLIAM GANNON, M.A. 
The Governors invite applications for the appointment of an ASSISTANT 
TEACHER (Lady), to conduct classes (chiefly in natural science subjects) 


in the day secondary school, and at other times. Commencing salary, 
4120 perannum. Duties commence early in September. 


Further particulars and forms of application may be obtained from the | 


PRINCIPAL on receipt of a stamped addressed foolscap envelope. Last day 
for receiving applications is July 12. Canvassing members of the Governing 


Body is prohibited. 
A. J. NAYLOR, 
Clerk to the Governors. 


BATTERSEA POLYTECHNIC, S.W. 


The Governing Body require the services of a LABORATORY 
STEWARD and LECTURE ASSISTANT in the Chemistry Depart- 
ment—day and evening. For particulars send stamped addressed envelope 
at once to the SECRETARY. 


June 23, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Lab ies for El y, Advanced and Honours students, 


exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 5: Imperiat Buitpincs, LupGcate Circus, E.C. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. London). 
The next Course of LECTURES and PRACTICAL CLASSES for this 
Examination will begin on October 3. Full particulars may be obtained on 
application to the Dean, Guy’s Hospital, London Bridge, S.E. 


COUNTY OF LONDON. 


The London County Council invites applications for the appointment of 
RESIDENT CURATOR of the Horniman Museum, London Road, 
Forest Hill, S.E. The duties of the Resident Curator are as follows :— 

To be responsible, under the Clerk of the Council, for the management 
and discipline of the staff of the museum, and for the condition of the 
museum building. 

To make to the Clerk of the Council all needful representations as to the 
fabric of the museum and its maintenance, the provision of stores, the 
working of the staff, &c. 

To have special charge of the ethnological department of the museum, 
and carry out the instructions of the Advisory Curator as to the general 
arrangement of that portion of the museum. 

To prepare and submit to the Advisory Curator all the labels, descriptive 


| or otherwise, for that portion of the museum. 


The commencing salary attached to the position will be £250. 

The officer appointed will be required to give his whole time to the duties 
of the office, and will in other respects be subject to the usual conditions 
attaching to the Council’s service, particulars of which are contained in the 
form of application. A ; 

Applications should be made on the official form to be obtained from the 
Clerk of the London County Council, The County Hall, Spring Gardens, 
S.W., to whom they must be returned not later than 10 a.m. on Tuesday, 
July 5, 1904, accompanied by copies of not more than three recent testi- 
monials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 


The County Hall, 
Spring Gardens, S.W., 
June 16, 1904. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—(1) Required for School in London, Science Master, 
strong in Chemistry and Physics. Salary, about £130, non-resident. 
(2) Mathematical Tutor for First-class Preparatory School. £100 to 
£120, resident. (3) Chemistry and Agriculture. £120, non-resident. 
(4) Mathematics and Physics. £120, non-resident. (5) Chemistry and 
Physics. £85, resident. (6) High Mathematics. £100, resident, 
School in Cork. Particulars of the above will be sent on apptication, 
and also early notice of all the best September vacancies as they occur. 
Address—Messrs. GrirFiTHs, SmitH, Powe_t anp Situ, Tutorial 
Agents (Estab. 1833), 34 Bedford Street, Strand, London. 


G. L. GOMME, 
Clerk of the London County Council. 


GIGGLESWICK SCHOOL. 


The SENIOR SCIENCE MASTERSHIP will shortly be vacant. 
Salary from £300, resident. All particulars can be obtained from the 
HeapmastTEr, Giggleswick School, Settle, Yorkshire. 


For other Scholastic Advertisements, see page ii of Supplement. 
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HELIUM ARGON 


Prepared under the direction of 


RAMSAY. 


K.C.B., LL.D., D.Sc., F.R.S. 


By THOMAS TYRER & CO., Ltd., Stratford, London, E., 
MANUFACTURING CHEMISTS, 


Amd sold by them 


IN TUBES, 100 c.c., 25s. U.K. 6 Dols. U.S.A. 
THOMAS TYRER & CO. undertake technical operations for Inventors and 
Patentees by arrangement. 


REAGENT BOTTLES. arcon, “Hetium, Neon, 
We have a surplus stock, which we KRYPTON, XENON. 


wish to clear out, of ineorrodible Vacuum Tubes of Neon, —— or Xenon. 


Price, each... 
ENAM FLL D LA _ Vacuum Tubes of Helium or Argon. 


Price, each. ~ t 


| "Quartz Vacuum Tubes of Krypton, or 
Xenon. Price, each.. . £600 


| qua rtz Vacuum Tubes of Helium or r Argon. 
Write for Surplus Stock List of these, Price, each... . £400 
50 per cent, below our List Prices. | 


A. GALLENKAMP & CO., LTD, ADAM HILGER, Ltd., 
19 & 21, Sun Street, Finsbury Square, London, E.C. 75a CAMDEN ROAD, LONDON, N.W. 


SHEPHERD 
FILTERS. 


RADIUM. 


We can supply FROM STOCK 


RADIUM BROMIDE 


THREE DEGREES OF ACTIVITY 


Filter on Lens hood. 


(about ALL PHOTOGRAPHIC PLATES AND FILMS ARE 


at 40/-, 50/-, and 60/- COLOUR BLIND! 


To obtain pictures true to Nature with correct values 
or of light and shade, shadow details and cloud effects, use 
per milligramme, a Sanger-Shepherd Light Filter. 


+ BOOKLETS ON ORTHOCHROMATI FREE TO REA 
in 1, 2}, 5, and 10 mg. tubes - ad gr 0 READERS 


or cells SANCER-SHEPHERD & CO., 


ARMBRECHT, NELSON & CO., Holborn, London 
Tl & 78 DUKE ST., GROSVENOR SQUARE, W. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esgq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 

Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
No. 8, Aitchison’s Patent). 


The enlarged object glass 
is of course a great acqui- 
sition as a light gatherer.” 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 

No. 6, £5. No.8, #5 10s. No. 10, £6. No. 12, £6 10s. 

ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


OPTICIANS TO 


AITCHISON & Cco., H.M. GOVERNMENT, 
428 STRAND, and Branches, LONDON. 


SE JAMES WOOLLEYSoNs& Col» 


Rectilinear 
Lens. 
Three-fold 


VICTORIA BRIDGE. 
MA NCHESTER.— 


DR. BRODIE’S 
NEW ARTIFICIAL 
RESPIRATION PUMP 


ANASTHETIC REGULATOR. 


Both speed and stroke of pump are adjust- 


able through a wide range. A special form 
of tap allows of regulation of the proportion 


of anesthetic administered in the air to be 


respired. 


PRICE AND FULL PARTICULARS ON 
APPLICATION TO 


The Cambridge Scientific Instrument Co., Ltd. 
Head Office & Works: CAMBRIDGE, 


where all correspondence should be addressed. 
London Showroom: 92 HATTON GARDEN, E.C. 


WEU 
BOOKS FOR STUDENTS OF NATURE, 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
— VOYAGES, EXPLORATION, MOUNTAINEERING, 


c. A verv extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, 

Physical Geography and nepmier Zoology. 
PHILOSOPHY and YCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 


Biology, Geology, 


MODERN HISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
1 branches of General Literature fully represented 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 
| VOLUME (Daily Exchange if required), Quarterly 7s, ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s. ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR 14s.; Half-Yearly 24s. ; Yearly 42s. 
arcel Post Exchanges.) 
ONE VOLUME, 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s, 


Prospectus with Terms for larger Subse viplions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 


MUDIE’S LIBRARY, LTD. 


Branch f24t BROMPTON Roap, 


Head Office: 30 NEW OXFORD ST., 
LONDON. 
Offices \48 QuEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 
Every Instrument is ab 
tion if desired. 
The illustration (04 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. Sportiswoopg, 
F.R.S. 


1 
76 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The Model Apparatus 
Steam Motor, &c. S$ 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of the latest models. 


JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick discharge. 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


xz.TD 
Manufacturers of 


RLECTRICGAL INSTRUMENTS 
WORK, 


OF X-RAY APPARATUS suitable for 


LABORATORY tues 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


adopted for South Africa, with Batteries, small 
ETS 


Commercial series about | 


CARL ZEISS, JENA. 


OPTICAL WORKS. 


BRANCHES. 
LONDON— FRANEFORT O/M. 
29 Margaret Street, HAMBURG. 
Regent Street, W. VIENNA. 
BERLIN. ST. PETERSBURG. 


Palmos 
Hand Cameras. 


d and will be shown in opera- | 


WITH FOCAL PLANE SHUTTER. 
(MADE ENTIRELY OF METAL.) 
Fitted with ZEISS LENSES. 
PROTAR, PLANAR, UNAR, TESSAR. 
ILLUSTRATED CATALOGUE “‘F 2,” POST FREE ON APPLICATION. 


ROWLAND WARD, 


Naturalists and Manufacturers of - 


-ENTOMOLOGICAL APPARATUS AND 
| CABINETS. 


MAMMAL SKINS. BIRD SKINS. 
BIRDS’ EGGS in clutches with full data. 


BOOKS ON ALL NATURAL HISTORY SUBJECTS. 
Catalogues Post Free. 


THE JUNGLE, 166 PICCADILLY, LONDON. 


One Quality Only 


is to be found in all the thousands 
of Cycle Parts made by us. Send 
for Handbook, free. 


B.S.A. Co., Ltd., BIRMINGHAM. 


For Photography, Unsurpassed for fine definition. 


Coke [ENses 


TAYLOR: flopson irr 
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MACMILLAN NEW BOOKS. 


IMPORTANT NEW WORK ON MANCHURIA, 


MANCHU MWMUSCOVITE. 
By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. With an historical sketch entitled, ‘‘ Prologue to the Cr/.is,” 
giving a complete account of the Manchurian Frontiers from the earliest days and the growth and final meeting of the Russian and 
Chinese Empires in the Amur Regions. With Map and Illustrations. 8vo. IOs. net. 

DAILY CHRONICLE.—“ A valuable and timely addition to our knowledge of the Far East.” 


WAR AND NEUTRALITY IN THE FAR EAST. By T. J. LAWRENCE, 


M.A., LL.D., Author of ‘* The Principles of International Law.” Crown 8vo. 3s, 6d. net. 


Mr. SAYAGE LANDOR’S New Book 
on the Philippine Islands. 


THE GEMS OF THE EAST. 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting Islands. With numerous IIlustrations 
and Map by the Author. In Two Vols. Demy 8vo. 30s. net. 
DAILY CHRONICLE,—“ The book undoubtedly contains a great deal that may be useful in adding to our knowledge of 
these fascinating islands, and Mr. Landor’s researches are the more valuable because he has described many tribes which will 
vanish or lose their individuality before the wave of Western civilization.” 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, M.A., F.R.S., and F. J. GILLEN, 


Special Magistrate and Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” 
With numerous Illustrations. 8vo, 21s. net. 


SECOND EDITION, THOROUGHLY REVISED. 


MACMILLAN’S GUIDE TO SWITZERLAND. With 31 Maps and 6 Plans. Globe 


8vo. 55. net. 
NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 


MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E, J. BROOKSMITH, B.A., LL.M. Crown 
8vo. 6s. 


JUNE NUMBER NOW READY. Price 5s. net. 


THRE ECONOMIC JOURNAL. 
THE JOURNAL OF THE ROYAL ECONOMIC SOCIETY. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 


CONTENTs :—Recent Financial Movements in the United States. By Prof. J. Mavor.—Free Trade and Protection. By 
Prof. G. Cohn.—The Assize of Bread. By S. and B. Webb.—London’s Share of the King’s Taxes. By W. M. J. Williams.— 
Employment of Women in Paper Mills. By Miss B. L. Hutchins.—Stationary Population in France. By E. Castelot.—The 
Economy of Chinese Labour. By E. H. Parker.—The Crisis in the Cotton Trade. By Elijah Helm. 


JULY NUMBER NOW READY. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
Price 6d. 
PRINCIPAL CONTENTS. 

A National Code of Physical Training. By Dr. C. E. Shelly, M.A.—Dimensions of Physical 
Quantities. (Illustrated.) By Prof. Alfred Lodge, M.A.—Glass-Working for School Laboratories. ([Illustrated.) 
I. By the Rev. A. H. Fish, B.A., B.Sc.—INustrations and the Teaching of Latin. (Illustrated.) By W. H. S. 
Jones, M.A.—A Select Library of Pedagogy. By Prof. Foster Watson, M.A.—A Parisian Day School for 
Girls. By A. E. Metcalfe, B.Sc.—The London Holiday Course for Foreigners.—The Society of Art 
Masters. (Illustrated.) The Training of Secondary-School Teachers at the Universities. VI. ‘he 
Liverpool Day Training College.—The Association of Headmistresses.—Oxford Meeting of the Classical Association. —Oxford 
Local Examinations. Set Subjects for 1905.—Correspondence: Some Notes on Chest Expansion. By Cecil Hawkins, 
M.A.—A New Optical Lamp. (Illustrated.) By Harold Rostron, B.Sc.—A Summer Course of Nature-Study. By Emmeline 
Sieveking.—The Teaching of Modern Languages. By a Retired Schoolmaster.—Rooper Memorial Fund. By Prof. F. J. C. 
Hearnshaw, M.A., and Prof. J. F. Hudson, M.A. 


MACMILLAN & CO., LIMITED, LONDON. 
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PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
ulbine Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


WATKINS & DONCASTER, 


ALISTS, 


= oF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@@8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
Oa Our Catalogue (96 pp.) Post free on application. . 
N.B.—For Exeellence and Superiority of Cabinets and 
references are mit to distinguished 
ons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


0. P. CRUISES 
TO NORWAY. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, for a series of short Cruises to the 
NORWEGIAN FIORDS, 
leaving Hull 2nd, 16th and 30th July, and 
13th and 27th August. 


13 DAYS for 10 Guineas and upwards. 


S.S. OPHTR, twin-screw, 6814 tons register, 
will leave London 13th July 
For NORWAY AND SPITZBERGEN. 
97 DAYS for 25 Guineas and i upwonds. 
F. GREEN; & Cl co. Head Offices: 
Managers { ANDERSON, ANDERSON & CO.} Fenchurch Avenae. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
West End Branch Office, 28 Cockspur Street, S.W. ‘ 


NORWAY.—S.Y. M/DNIGHT SUN, | 

3178 Tons. Two Berth Cabins. No Upper 

Berths in the Ship. Finest Yachting Steamer 
Sailing July and, 16th, and 30th; August | 


£12 12.. 


afloat. Compare Itineraries. 
13th and 27th. 
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for ass De- 
aonstration. Magnificent Results. Docwra Triple, Prize a Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H . GRATTAN 
GuINNEsS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- “inch Condensers, 4-wick Lamp, Portrait Combination front 
s, 18s. 6d. Marvellous yale. Science Lecture Sets. Novelties. 
The Lantern Kaleid t Lantern Outfits in the World. 
Grandly Illustrated Wm over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsgciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/63; so do., 10/6; 100 do., 21/-3; 200 do, 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


| A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


selection. Specimens sent on approv 


roval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 


Boxes, Models of Crystals, &c., &c. 
NEW CATALOGUE POST FREE. 


_ THOMAS D. RUSSELL, 78 Newgate St., London, E,C. 
_ Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Eagincere, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, &c. 


_ 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always. be supplied, either living 
or preserved by the best methods :— 

Sycon ; Obelia, Sertularia; Actinia, Tealia, Caryophyllia, 
(preserved); Leptoplana; Lineus, Amphi 

Nereis, hose ite, Arenicola, Lanice, Terebella; Lepas, 
Gammarus, Ligia Mysis, Ne , Carcinus; Patella, Buccinum, E 
Pectens Bugula, risia Pedicellina, Holothuria, erias, 
Ascidia, Salpa (preserved ved), lium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NaTURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“‘ NATURE.” 

4&4 s. Places Aproap:— s. 

Yearly . Yearly 110 6 

Half-yearly , Half-yearly om 6 

Quarterly Quarterly 8 Oo} 


om 6 
o7 6 


The telegraphic address of Nature is ‘‘ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


«ed. Ls 
*Three Lines in Column © 2 6, Quarter Page, or Half 
Per Line after ° aColumn . 
One Eighth Page, or Quarter Halfa Page, or aColumn 3 
Column o 18 6] Whole Page . 6 
* The first line being i in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ELECTROSCOPES & ELECTROMETERS 


FOR TESTING RADIO-ACTIVE MATERIALS. 
Price 18/G Upwards. 


TOWNSON &-MERCER, 
ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHOPSOATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, 


S ELEN | UJ M CELLS Scientific Apparatus Sewnfnctusere and Laboratory 


(Runmer’s Own Make). Outfitters to the Home and Colonial Departments of 


Flat and Cylindrical, with and without Evacuation. | #-™. Government, Scientific Institutions, Colleges, 
ENQUIRIES INVITED. and the various Industries throughout the World. 


AN ENTIRELY NEW TYPE OF 
__ HIGH POTENTIAL RESONATOR NEW SELF-LIGHTING 
here, by appointment. BU NSEN BURNER 
ELECTRICAL MAGNETS OF ALL KINDS 


FOR PHYSICAL WORK. In this burner advantage has been taken of 


Sole Agents for the United Kingdom and its Colonies for the fact that when hyaregen cotes a contact 
MAX KOHL’S world famed with platinum black, ignition takes place. 


PHYSICAL APPARATUS. The current of gas is directed, by means of a 


says:—‘‘They supply almost everything required for 
teaching purposes in a physical laboratory. Their goods are well known, hood, on to the platinum carrier, and when 
and much of the apparatus is extremely well-arranged for the purpose for 


which it 1s designed.” ignited the hood is swung back leaving an 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. Price of this burner is 5s. 


Cc. E. MULLER, ORME & 


CONTRACTORS TO HIS oe: GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. STUDENTS’ SETS OF APPARATUS. 


LISTS:—Chemical Apparatus—Chemicals—Balances—Assay—Thermometers—Electrical Apparatus—Focus Tubes, 
X-Ray, and Wireless Telegraphy Apparatus—tree on application. 


THE LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL GAMERA 


is now ready in the }-plate size, 
and is‘an IDEAL INSTRUMENT for 
TRAVELLERS & EXPLORERS. 


Obtainable only from 


Printed by RicHarD CLAy AND > Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in tne City o: London, and publisne 1 o \LACMILLA® 
anv Co., LimiTEp, at St. Martin's Street, London, W.C., and THe MAcMILLAN Company, 66 Fifth A venue, New ¥ ork.—THURSDAY, une 30 1904+ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorbSWoRTH. 


“No. 1810, VoL. 70] THURSDAY, JULY 7, 1904. [PRICE SIXPENCE, 


Resnred asa at Generel Pes Ofice.) {All Rights are 


WIRELESS TELEGRAPHY. -|REYNOLDS & BRANSON, Lt. 


Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


Relay, Bell, &., in Case. 
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CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical —" Teddington, fitted for Gas, Water 
and Electric 


NEWTON & Co., Opticians — King, Catalogue of Chemical and Physical , ae 350 PP. and 1200 


Illustrations, free on application. 


T “CAMDEN” 


Contetes An improved Graduated Glass Measure or 
ontaining an original description o e principles an 

function of the photographic lens. Together with the ' 5 inch Rain ee eee § = render 
latest workshop methods. E| more accurate the taking of readings. 


Then there follows a series of chapters on practical She’ = 
photography and the effect of lenses on results. The {5} THE SPECIAL FEATURES ARE 


and compared by means of DOUBLE GRADUATION. 


Also an appendix on the Gauss 


Theory and on a new ptee fw testing. The book 3h E CLE AR NUMER ATION. 


“PHOTOGRAPHIC LENSES: || DETERMINATION OF A “RAINY 
A SIMPLE TREATISE.” HE Approved by Cr. H. R. MILL, Editor of 


By CONRAD BECK and HERBERT ANDREWS. Ne «British Rainfall.” 


POST FREE ‘L/ GS ara Bi Full description with price on application to— 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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the Physicians and Surgeons, on or before JANUARY 1, 1907 
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UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1904-5 will open on OCTOBER 4. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


Prof. E. Taytor Jones, D.Sc. 
PHYSICS wccccose { Assistant Lecturers and Demonstrators, F. E. Rees, 
B.Sc., and D. Farrar, M.Sc. 
Prof. K. J. P. Orron, M.A., Ph.D. 
CHEMISTRY... { Lecturer and Demonstrator, A. LAUDER, 
B.S 


Botany—Prof. R. W. Puittips, M.A., D.Sc. 
Assistant Lecturer and Demonstrator, 2. 
Lioyp WILLIAMS. 
| Zoology and Physiology—Prof. Puitie J. Wuire, 
M.B., F.R.S.E. 

The Classes and L ahoratery Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow, by the Royal Colleges of Physicians and Surgeons 
an | other bodies for the fir-t year of medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £1 15s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for i ey) to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


ASTLEY COOPER PRIZE. 


THE NEXT 
TRIENNIAL PRIZE OF THREE HUNDRED POUNDS, 
Under the Will of the late Sir ASTLEY P. COOPER, Barr., will be 
awarded to the Author of the best Essay or Treatise on 


**The Naked Eye and Mietstogtenl Anatomy of the Spinal 


BIOLOGY 


The Competition is open to everyone, except the Staffs of Guy's and 
St. Thomas's Hospitals and their relatives ; but the Essay must not be the 
production of two or more Authors. Candidates are informed that their 
Essays, written in English, must be sent to Guy's Hospital, naga - 

c 
Essay or Treatise must be distinguished by a “ motto,” and bz accompanied 
by a sealed envelope containing the name and address of the writer. None 
of the envelopes will be opened except that which accompanies the suc- 
cessful Treatise. The Trustees will entertain the question of the publication 
of the successful Essay in the ‘‘ Guy's Hospital Reports.” 
itself, preclude the successful competitor from publishing his Essay else- 
where, upon obtaining permission. For particulars regarding the other 
conditions to be complied with, application should be made to— 


Dr. NEWTON PITT, Guy’s Hospital, London. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


PrincrpaL: Miss ETHEL HURLBATT. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

‘There is a Training Department for ‘Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

Full particulars on application to the PrinciPaL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 

Heap or THE DepartmEeNT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the Examinations for the 

granted by the Universities of London an Cambridge 
e 
A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings. 
Full particulars on application to Miss Robertson. 


This will not, of 


| 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c, 
DAY AND EVENING SCIENCE COURSES (Lectures an, 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 

Chemistry _... ono J. E. Mackenzir, Ph.D, 


Physics .. ALBERT GriFFitus, D. 
Mathematics ee E. H. Smart, M.A. 
Botany ... eco A. B. Renpie, M.A., D.Sc, 
Zoology .. is eo. H. W. UN7THANK, B.A., B.Sc. 


Geology & Mineralogy .. Gro, F. Harris, F.G.S 
Assaying, Metallurgy & Mining. Geo. Parcuin, A. 
RESEARCH in Chemistry and Physics in well-equipped laboratories, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry 
Building and Machine Construction, Steam, Theoretical and Applic 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations, 
Further information on application to the PRINCIPAL. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF gama 


BURLINGTON HOUSE, LONDON, 


The NEXT ANNUAL GENERAL ME rosso will be held at 
CAMBRIDGE, commencing on WEDNESDAY, AUGUST 17. 


PRESIDENT-ELECT : 
THE RIGHT HON. A. J. BALFOUR, D.C.L., LL.D., 
Chancellor of the University of Edinburgh. 


Notice of Papers proposed to be read should be sent to the Office 
Burlington House, before July 18. 

Information about local arrang t 
Secretariges, Cambridge. 


J. G. GARSON, Assistant General Secretary 


EDUCATION ACT, 1902. 
The GLAMORGAN COUNTY COUNCIL is desirous of obtaining the 


services of a competent person to act, in aid and under the direction ot tie 
Chief Education Official, as ORGANISER and INSPECTOR of E\VEN 
ING CONTINUATION CLASSES and TECHNICAL CLASSES i 
the COUNTY, and to perform such other duties as may be required | 
him, further particulars of which may be obtained from the Undecsign “y 

He must be a Graduate of a British University, and have had experience 
in Secondary Education, 

The Salary offered is £350 a year, with actual Travelling Expenses o 
approved scale, but without Office Allowance. 

Applications, stating age, qualifications, and present employment, wit! 
copies of not more than three recent Testimonials, are to be sent to the 
Undersigned not later than SATURDAY, July 9, 1904 

Canvassing of Members of the Council, personally or by letter, will be 
deemed a disqualification ; and letters written or other commenications i 
recommendation of Candidates will be deemed to have been written or: 
made with their knowledge and sanction, unless they can satisfy th 


Committee to the contrary. 
JOHN JAMES, M.A, B.Sc. 
Chief E ducation Official. 


M.P., F.R.S 


may be 1 from the Loca 


Education Department, 
Westgate Strect, Cardiff. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal S. W. RicnHarpson, D.Sc. 
The Council of the College invites applications for the following appoint: 


ments :— 

1. PROFESSOR OF MATHEMATICS. 
(with of increase). 

2. PROFESSOR OF EDUCATION and MASTER OF METHOD. 
Salary, £225 per annum (with prospect of increase). 

Further particulars may be obtained on application to the RecisTRar. 

Applications, giving po of age, training, qualifications and 
experience, with copies of three recent testimonials, must be sent in to the 
PRINCIPAL on or before 10 a.m. of July 16, 1904. 


Salary, £225 per annum 


D. KIDDLE, Registrar. 
June 27, 1904. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—(1) Required for School in London, Science Master, 
strong in Chemistry and Physics. Salary, about £130, non-resident. 
(2) Mathematical Tutor for First-class Preparatory School. {too to 
4120, resident. (3) Graduate for Chemistry. £180. R. C. School. 
(4) Chemistry and Agriculture. 120, non-resident. (5) Mathematics 
4120, non-resident. (6) Chemistry and Physics. £385, 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. London). 


The next Course of LECTURES and PRACTICAL CLASSES for this 
Examination will begin on October 3. Full particulars ey r obtained on 
application to the Dean, Guy’s Hospital, London Bridge, S 


(7) High Mathematics. £100, resident, School in Cork. 
Particulars of the above will be sent on application, and also early 
notice of all the best September vacancies as they occur. Address- 

essrs. GRIFFITAS, SMITH, PowELL AND Smith, Tutorial Agents 
(Estab. 1833), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see page \xxxiv. 
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THE LIGHT-RUNNING 


YOST 


NOTED FOR ITS BEAUTIFUL WORK. 


Mlustrated Booklet post free. 


THE YOST TYPEWRITER CO., Lo. 
HEAD OFFICE: 
50, HOLBORN VIADUCT, LONDON, E.C. 
Branches in ail large towns. 
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| Holiday 
| Photography 


On tour make sure of 
your results by develop- 
ing before it is too late 
to repeat the exposure. 


“Tabloid” 


Photographic Chemicals 


Make this easy. A com- 
plete chemical outfit in 
a few cubic inches. 


Sold by all chemists and dealers 
Pamphiet~ and particulars free 


BURROUGHS WELLCOME AND Co. 


TONDON, SYPNEY CAPE TOWN 


1} PHO. 94 


SECOND-HAND TELESCOPES. 


61n. Cooke Equatorial with Clock, £150; 6in. Cocke Altazimuth, £50 ; 
12} in. Equatorial Reflector, £35 ; 9} in. ditto, with Clock, £50. 


Army Signalling Telescopes by Necretri & ZAmBRa, Watson, ELviotTT, | 


Cary, and other leading makers, 20s, to 30s, 


Srewarp's Lord Bury, £2; Tourist 3 draw 2} O.G., £2; Tourist 4 draw 


2} O.G., £2 10s, ; Tourist 3 draw 2} O.G., £2 10s, 
Regulation Coastguard Telescope, as supplied to the Admiralty, Kew 
Certified, £2; Ditto Field Glass, £1 10 
List, including many others (Astro. and Hand), on Application. 
A. CLARESON & CoO., 
28 Bartlett’s Buildings, Holborn Circus, and 338 High Holborn, LONDON. 


ALFRED E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELEGTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and | 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 


INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 
ConTRACTOR TO THE War OrFice, INDIA OFFICE, AND ADMIRALTY ; 
BrivisH AND ForeiGcn Hospitats, &c. 

LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. 
ON SALE. 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c., rigid mahogany garden stand, 
new condition, price £22; 34” clear aperture, similar accessories and stand, 
price only £10 10s. ; 3%", with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ Pris- 
matic Field Glass, cost £11, ofered for £6.— Bacteriological Micro- 
scopes by Browninc, Powsit & Leacanp, ard others ; complete outfit, 
including best substage illuminator and ,4” or y,” objectives, for £11.— 
3 Petrological Microscopes by Warson, and Swirt, in perfect order, 
from £7.—3 Students’ Mic 
Objectives by all best makers, y's” for £2 10s.5 y'.” for £3 3s., on 
approval.—Mieroscope Slides, so for 12s., or customer's choice 45, per 
dozen from parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices. 


Rev. H. MILLS, Greenside, Kendal. 


croscopes, from £2 10s.— Microscope | 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. ‘The best appliance fer 
A all round work. 

Prices, complete with filters, from 90/- 


Ge Send for New Booklets, post free to readers of ‘' Nature,” 
or call and see results obtained by amateurs. 


SANGER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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CO. CORK TECHNICAL INSTRUCTION 
COMMITTEE. 


Applications are invited from qualified persons for the post of MANUAL 
SPRUCTOR under the above Committee. 

Applicants should hold the City and Guilds’ Teachers’ Certificate in 
Manual Instruction (Wood Work), and the Honours Certificate in Building 
Construction (Board of Education). Jn making the appointment preference 
will be given to applicants also qualified to give instruction in Carpentry 
and Joinery and Practical, Plane and Solid Geometry. ‘The person appointed 
will be required to conduct Classes at Fermoy, Mitchelstown, and other 
Centres. Salary, £140 per annum, rising to £150 at the close of the first 
year if work is satisfactory. Travelling expenses, &c., in accordance with 
Circular 21, Department of Agriculture (and Technical Instruction) fur 
Ireland, copy of which, together with any other information, can be had on 
application to the undersigned. 

Applications, stating aze, particulars of qual'fications, experience, and 
date on which applicant would be prepared to take up duty, if appointed, 
accompanied by copies of three testimonials, one of which must be from a 
Clergyman, should be forwarded to the undersigned not later than Tuesday, 
August 2. The appointment will probably be made at the meeting to be 
held on Thursday, August 4. 

By Order of the Cyeaiee, 
jJ.M . BUCKLEY, Secretary. 
Court House, Cork. 


CITY AND COUNTY BOROUGH 
OF BELFAST. 


The Library and Technical Instruction Committee invite applications for 
the following positions in the Municipal Technical Institute :— 

(a) HEAD of the a AL ENGINEERING DEPART- 
MENT. Salary, £500 per annu 

of the TEXTILE. “DEPARTMENT. Salary, £350 per 
an 

() "ASSISTANT LECTURER in gna (to specialise in 
Salary, £160 per annu 

(2) ASSISTANT LECTURER in PHYSICS and ELECTRICAL 
ENGINE ERING. Salary, £160 per annum. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications, on the special forms provided 
a the purpose, must be forwarded not later than noon on J7'uesday, 


Ju 
en will be held to disqualify a candidate. 


FRAS. C. FORTH, 
ae Director of Technical Instruction. 
Municipal Technical Institute, Belfast, 
July 1, 1904. 


THE UNIVERSITY OF LEEDS. 


DEPARTMENT As CIVIL AND MECHANICAL 
GINEERING 


The Council invite a... for the following appointments in this 
Department, which is under the general direction of the Professor of 
Engineering :— 

(1) LECTURER IN CIVIL ENGINEERING, at a stipend of £300 
a year. 

(z) ASSISTANT LECTURER AND DEMONSTRATOR IN 
MECHANICAL ENGINEERING, ata stipend of £200. 

Applications will be received up to July 23, and the appointmerts will 
date from October 1, 7904- 

Particulars may be obtained on application to the Recistrar of the 
University. 


WOOLWICH POLYTECHNIC. 


Principal WILLIAM GANNON, M.A 


The Governors invite applications for the appointment of an ASSISTANT 
TEACHER (Lady), to conduct classes (chiefly in natural science subjects) 
in the day secondary school, and at other times. Commencing salary, 
4120 perannum. Duties commence early in September. 

Further particulars and forms of application may be obtained from the 
PRINCIPAL on receipt of a stamped addressed foolscap envelope. Last day 
for receiving applications is July 12. Canvassing members of the Governing 
Body is prohibited. 

A. J. NAYLOR, 


C'erk to the Governors. 


June 23, 1904. 


COUNTY BOROUGH OF BURY. 
TECHNICAL SCHOOL AND PUPIL TEACHERS’ 
CENTRE. 


TWO TEACHERS REQUIRED—one for PHYSICS and one for 
CHEMISTRY. Each teacher will be employed in the Evening Science 
Classes, and will also give Science Instruction in the Pupil Teacher Centre. 
Commencing salary for each appointment, £100 per annum. Applications 
(endorsed ‘* Science ‘Teacher"’), stating experience or training as a teacher 
and University qualifications, together with three recent testimonials, should 
be forwarded to the undersigned not later than Monday, July 11, 1904. 

OHN HASLAM, 
July 1, 1904. Clerk to the Education Committee. 


INTERMEDIATE SCHOOL FOR BOYS, 
NEWPORT, MON. 


WANTED, a SCIENCE MASTER for September. Applicants to 
state the salary they require. 

The present holder of the post has been appointed Principal of the 
St. Helens Technical School. 
Applications to the HEADMASTER. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
ASSISTANT LECTURER AND DEMONSTRATOR 
IN CHEMISTRY 

The Council invite applications for the post of Assistant Lecturer and 
Senior Demonstrator in Chemistry. 

Applications, together with copies of testimonials, should reach the under. 
signed, from whom further particulars may be obtained, not later than 
Saturday, July 9, 1904. 

June, 1904. T. MORTIMER GREEN, Registrar 


STAFFORDSHIRE EDUCATION _ 
COMMITTEE. 


An ASSISTANT MASTER is required to teach Science and M athe. 
matics at Pupil Teacher Centres under the Staffordshire Education 
Committee. Candidates must be graduates of a University, or possess 
equivalent qualifications. Salary, £150. 

Forms of application must be returned not later than July 13, and can be 


obtained from 
GRAHAM BALFOUR, M.\, 


County Education Offices, 
Stafford. 


MUNICIPAL SCHOOL OF 
TECHNOLOGY, MANCHESTER. 


The Committee invite pra for the post of SENIOR LECTURER 
in ELECTRICAL ENGINEERING. Applicants must have had a 
sound theoretical and practical training coupled with teaching experience 
in a Technical College. The selected candidate will, under the Professor, 
be required to assist in the organising work of the Department ; to take 
responsible charge of some of the advanced classes both day and evening ; 
and be prepared to give special attention to evening students. 

Salary, £350 per annum. 

Applications on forms to te obtained must reach the undersigned not 
later than Saturdsy, July 16, 1¢04. 

J. H. REYNOLDS, Principal. 


UNIVERSITY OF MELBOURNE. 
LECTURER IN SURVEYING AND ENGINEERING. 
Applications are invited for the post of LECTURER in SURVEYING 
and DEMONSTRATOR of ENGINEERING in the University of 
Melbourne. Salary, £500 per annum. Appointment for five years. The 
Lecturer's whole time will be at the disposal of the University, but he will 
be allowed to take any consultation work which in the opinion of the 
Council does not interfere with his University duties. 
Applications close in London on September 12, 1904. Particulars may 
be obtained from ee AGENT GENERAL FOR VICTORIA, 142 Queen Victoria 


Street, London, E 
W. E. CORNWALL, Registrar 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL, PADDINGTON, W. 
DEMONSTRATOR OF BIOLOGY. 
Applications for the above post are invited on or before Wednesday, July 
20, 1904. 
Salary, £70 per annum. 
For particulars as to duties, &c., apply to the DEAN. 


DEWSBURY TECHNICAL SCHOOL. 


Wanted, at the end of August, an ASSISTANT MASTER to teach 
boys in Elementary Science and to help in the Evening Classes (Chemistry 
and — sics). Must be a good disciplinarian. Salary, £100 

Apply, with testimonials, not later than Thursday, July 14; 1904, to 


P. F. LEF, Secretary. 
Wanted, a first-class Metallurgist with a 


good knowledge of Electric Furmace Woik, Microphotography, &c. 
He must be tully competent to undertake research work chiefly in 
connection with the effect of various additions and thermal treatments 
on the physical properties of Steels, and also some work in connection 
with Brasses. A well equipped metallurgical 1esearch laboratory with 
a staff consisting of two assistants and a moulger will be placed at his 
disposal. Commencing salary, £500 per annum, leading to a maximum 
of about £450 per annum, Write, enclosing copies of not more than 
three recent testimonials, to “ METAL LUKGIST,” c/o Deacon's Adver- 
tising Offices, 150 and 154 Leadenhall Street, E.C. 


WANTED, an ASSISTANT in the County 


Chemical Laboratory, who will be required to help in the Analysis of 
Focds and Drugs. Salary, £100 per annum. Applications, with 
testimonials, to be sent not later than July 16 to the County 
ANALYsT, Shirehall, Worcester. 


Wanted, young Chemist to train as Assistant 
Works Manager of Oil and Varnish Works operating patent processe>. 
Preferably taking share interest.—Address ‘*STaprie,” Box 1049, 
Sell’s, Fleet Street, London. 


PHOTOTHEODOLITE for Sale. Twelve 


dark slides ; divided circle and tripod ; camera (5 x 4) fully scaled and 
verniered, with centreing. In case, hes. —Prot. Mitts, 64 Twyford 
Avenue, West Acton, London, W. i 


NATURE. Half Share offered \ weekly at half-pri price. Sent 


regularly a few days after publication.—Address ‘ 1810,” c/o NATURE. 


for other Advertisements similar to above, see page \xxxii. 
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WE make a feature of CHEMICALS and 
APPARATUS for SCIENTIFIC RESEARCH 
of every description. 

Write for a Copy of our Monthly List of Chemicals, and 
ask for Special Quotations for any articles used in quantity. 
Kindly mention ‘‘ Nature’’ for our guidance. 


Just Published. 


HEEXTRA PHARMACOPE! 


horoughly revised and improved; gives concise information as to all 
the Newest Remedies in the Treatment of 
Disease; Careful Abstracts from the most 
important current Medical and Pharmaceu- 
tical Literature, including several new Hos- 
pital Pharmacopeeias ; Antidotes to Poisons ; 
the latest views on Antitoxins and Organo- 
therapy ; Notes on Radium and ‘“‘ X” Rays, 
Finsen Light, Dowsing Radiant Heat Treat- 
ment; a Therapeutic Index thoroughly re- 
vised and rearranged; descriptions of over 
150 Mineral Waters ; a synopsis of — 
Dressings and Apparatus; Analytical Mem- 
oranda; useful Thermometric, Percentage 
and other Tables. The General Index con- 
tains more than 1,500 additional headings. 
Thinnerin bulk (though containing more than 100 additional pages) 
than the roth Edition, and easily carried in the pocket by the physician. 


XIth Edition, by Martindale & Westcott, obtainable 
from H. K. LEWIS, 136 Gower Strect, or 


W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH ST., W. 


Telegrams: Martindale, Chemist, London. 
Telephone: 1797 Paddington. 


=. 
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RADIUM. 


We can supply FROM STOCK 


RADIUM BROMIDE 


OF THE 


HIGHEST ACTIVITY MADE 
1, 25, 5, and 10 img. tubes or cells. 


AMBRECHT, NELSON & 


71 & 73 Duke Street, 
Grosvenor Square, W. 


cox’s 
X-RAY, HIGH-FREQUENGY, 


LIGHT BATHS, 
AND OTHER 


ELECTRO - THERAPEUTIC APPARATUS 


of the Maximum Workmanship and Efficiency 
at the Minimum Price. 


COX’S INDUCTION COILS 


In every size from 1” to 50” spark 
ARE PRACTICALLY EVERLASTING, 


NEW ILLUSTRATED CATALOGUE (with Instructions to 
Beginners) Post Free. 


We are now making special and highly effective | 
IGNITION COILS FOR MOTORS. 


| 
Lta., 


HARRY W. cox., 
ACTUAL MANUFACTURERS, 
9, 10 & 41 CURSITOR ST,, CHANCERY LANE, LONDON. 


OPTICALLY MEGHANICALLY 
THE BAUSCH & LOMB 


In their many Patterns can 
be seen in our Showroom. 
While prices are low, they 
are a triumph of modern 
workmanship, 
with Optical 
From 38s. 64d., 
Divisible Objective 14” and 
$", and 1” Eyepiece, in case, 
as illustrated. 


Write for Illustrated Micro- 
scopical Catalogue,3Stamps, 
/ | tocover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic 
and Lenses of all de- 


THE BEST. 


MICROSCOPES 


combined 
excellence. 
with 


Shutters, 


scriptions, to 


A. E. STALEY & CO. 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
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1/6th scale, 


GOERZ LENSES 


have been selected by more than Z IN} 
150,000 = OZ. 

leading photographie workers, who : 

have considered the THE NEW PATENT 


DEFINITION, 
COVERING POWER, DIAL” BAROG RAPH, wit 


Self-R di B 1 Co! 


This is a most useful Instrument, and fills a long felt want. It makes ap 


of these Lenses to be SUPERIOR to all OTHERS. interesting record of Barometric Variations, and at the same time readily 


shows (by means of the Dial) the present height of the Barometer. We 

guarantee the reliability of the readings obtained, both past and present. 
The Goerz Lenses ean be fitted to nearly The is of ve 10’ 

pensate or temperature. e ecording rm an the 12 and 

saa working by means of our Patent Attachment off the same mo t, a 

every Camera Ansehutz, Sanderson, simultaneous action is thereby assured. Price, complete in hand nome eal 


lid 
Xit, Ensign, Challenge, Kodaks, Midg, oak, walnut, or oy case, with one year’s supply of Charts, Ink, and 


Instructions, £6 15s 
10’ CO 
Carbines, Cameos, &c. MAY BE OBTAINED THROUGH ANY OPTICIAN. TELEGI 


Send for Booklet No. 50, free on application to PATENTEES AND SOLE MANUFACTURERS, 


Cc. P. GOERZ, PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. Contractors to H.M. Government, 12 


HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


SCH RONTGEN 
THE FINEST PROCURABLE FOR X-RAY WORK. T 


The following are a few Testimonials (among many) which should convince all Scientific Men of the value of these 
Plates for Special Work :— r 

Prof. Dr. A. HOFFA, Institute of Orthopedic Surgery, Wurzburg :—“ Have used your dry plates for many years, especially 
for Réntgen-Ray work, and have always found them highly satisfactory.” 

E. H. HOWLETT, Hull :—‘“ The best plates I have ever tried for Réntgen-Ray work.” 

Prof. Dr. F. KRAUSE, Chief Surgeon, Municipal Hospital, Altona:—‘‘Our Réntgen-Ray photographs have been exclusively 
taken with these plates, and they have always behaved excellently.” ‘ 


These Plates may be obtained from Photo. Dealers, or from the Sole Agents for Great Britain: THOS. CHRISTY & CO., 
4 Old Swan Lane, London, E.C. 


NEW WAVE-LENGTH 
SPECTROSCOPE 


(CONSTANT DEVIATION). 
The special advantages of this Spectroscope are—the Collimator and 
Telescope are fixed at right angles, thus the instrument will stand in @ 
corner, and is dlways ready for use and in adjustment. 
The Prism is of special form and automatically sets itself at 
2 minimum deviation. 


of tis Spectroscove READS IN WAVE-LENGTHS DIRECT & WITH GREAT ACCURACY. 


Descripti 
ost Free on application. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
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MUIRHEAD 


Makers of 

PORTABLE all Kinds of 
INDUCTION General 

COIL, Electrical 

Fitted and X-Ray 
with Adjustable Apparatus. 
Condenser and 
Reversing Switch. = 

PRICES. 
10” COIL FOR X-RAY Telegrams : 


** Secohm, London.’’ 


WORK, £25. 


10’ COIL FOR WIRELESS 


5 Telephone: 
EGRAPHY 


{12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


SELF-RECORDING 
pumps superseded. 


MERCURIAL 
THE BAROMETER 
“GERY K” 


JAMES J. HICKS, 
(Fleuss Patent) 
Vacuum Pump. 


Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 


Price from Write for 
£4:5:0. LIST F.45. 


Pulsometer Engineering C° 


Descriptive Illustrated. 
Catalogues on application.. 


8, 9, & 10 
HATTON GARDEN, LONDOW. 
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SCIENTIFIC §WORTHIES. 


A List of this Series of Steel and BOOK about 
Photogravure Portraits of Men of gong 
Science will be sent post free to any Cyclist” should 
reader of “Nature” on application to =>. 
the Publishers. 
ST. MARTIN’S STREET, LONDON, W.C. 


MACMILLAN & CO”’S NEW BOOKS, 


IMPORTANT NEW WORK ON MANCHURIA. 


WMANCHU MUSCOVITE. 
By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. With an historical sketch entitled, ‘‘ Prologue to the Crisis, 
giving a complete account of the Manchurian Frontiers from the earliest days and the growth and final meeting of the Russian anj 
Chinese Empires in the Amur Regions. With Map and Illustrations. 8vo. LOs. net. 


WORLD.—* A very interesting and valuable contribution to our sources of information about the Far Eastern question.” 


WAR AND NEUTRALITY IN THE FAR EAST. By T. J. LAWRENCE, 


M.A., LL.D., Author of ‘‘ The Principles of International Law.” Crown 8vo. 3s. 6d. net. 


Mr. SAYAGE LANDOR’S New Book 
on the Philippine Islands. 
GEMS OF THE EAST. 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting Islands. With numerous Illustration; 
and Map by the Author. In Two Vols. Demy 8vo. 30s. net. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, 


Special Magistrate and Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” 
With numerous Illustrations. 8vo. 2s. net. 


“No. Ix. NOW READY. 


THE ANNUAL OF THE BRITISH SCHOOL AT ATHENS. 


Session 1902-3. With 17 Full-page Plates, and over 160 Figures in the Text. Super-royal 8vo. 215. net. 


ConTENTs :—The Palace of Knossos (Season 1903). A.J. Evans.—An Unpublished Attic Decree. M. N. Tod.—Note 
from Karpathos. R. M. Dawkins.—Apollo Seated on the Omphalos. A. J. B. Wace.—Pisidia and the Lycaonian Frontier 
W. M. Ramsay.—Excavations at Palaikastro: II. R. C. Bosanquet, R. M. Dawkins, M. N. Tod, W. L. H. Duckworth, ani 
E. L. Myres.—Church of the Ruined Monastery at Daou Mendeli, Attica. Heaton Comyn. 


SECOND EDITION READY NEXT TUESDAY. 


THE THEORY OF HEAT. By Tuomas Preston, M.A., D.Sc, F.R.S. Second 


Edition, revised by J. ROGERSON COTTER, M.A. 8vo. 18s, net. 
SECOND EDITION, THOROUGHLY REVISED. 


MACMILLAN’S GUIDE TO SWITZERLAND. With 31 Maps and 6 Plans. Globe 
iach: NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 


MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 
8vo.. 6s. 


PRACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 
W. DOBBS, Assistant Masters at Eton College. Crown 4to. 25. 6d. 
SCHOOL WORLD,.—* Pupils who work through the course laid down and are guided in their work by a sensible teacher 
will have gained a very extensive knowledge of the properties of geometrical figures, and will have acquired habits of accuracy 
and neatness that will be of lasting service.’ 


MACMILLAN & CO., LIMITED, LONDON. 
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PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 
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WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apperatus, references are permitt to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


Pp L CRUISES 
O. abes TO NORWAY. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, for a series of short Cruises to the 
NORWEGIAN FIORDS, 


leaving Hull 16th and 30th July, and 
13th and 27th August. 


13 DAYS for 10 Guineas and upwards. 


S.S. OPHIR, twin-screw, 6814 tons register, 
will leave London 13th July 
For NORWAY AND SPITZBERGEN. 
97 DAYS for 25 Guineas and upwards. 


F. GREEN & co. Head Offices: 
Managers {A NDERSON, ANDERSON & CO.} Fenchurch Avenae. 
For passage apply to the latter firm at 5 Pemeianth Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W 


NORWAY.—S.Y. 


MIDNIGHT SUN, 
3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Steamer 

Sailing July 16th and 30th; August 13th 


£12 12.. 


Compare Itineraries. 
and 27th. 
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


O SCIENCE LECTURERS. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 


Price £7 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature on Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magni cent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GrarTan 
Guinness, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- -inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. ES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/63; 50 do., yh too do., Zi/-3 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12 6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CoO., 


MINERALOGISTS, &c., 
To Science & Art British, & Colonial Museums, & 
ce and 


{1 KELSO PLACE, ‘STANFORD RD., KENSINGTON, W., 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melic erta, and many 
other specimens of Pond’ Life. Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATIL ROAD, BIRMINGIIAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium ; *Hormiphora (preserved) Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinu:, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Navure should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO NATURE.” 
ALL Piaces Aproap:— 
Yearly . — Yearly 
Half-yearly oO 14 6! Half-yearly 
o 7 6 Quarterly 


110 6 
6 
Quarterly o 8 o 


Cheques and Money Orders payable 


The telegraphic address of Nature ts ** Puusis,’? Lonpon, 


CHARGES FOR ADVERTISEMENTS. 
sd. 
*Three Linesin Column . o 2 6{ Quarter Page, or Half 
Per Line after °° 9 a Column 15 
One Eighth Page, or Quarter Halfa Page, or aColumn 4 $ 
Column - o18 6] Whole Page . 6 
* The first line being i in heavy type is charged for as Two Lines. 


to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW ELECTRICAL APPARATUS. 


2 oon PORTABLE HIGH TENSION 
OSCILLATOR. 


: ! This compact apparatus comprises a complete outfit for the painless 
EQICAL Supp, treatment of disease by High Tension Currents. The instrument jc 


a SOCIATION he entirely self-contained, no external battery or coil being required. 


It is of special interest to Science Teachers as a means of demonstrating 
the luminosity of electrodeless vacuum tubes in free space, a phenomenon 
hitherto only ob.ainable with a large induction coil and Tessla transfor jer. 


Price complete £12 12s. 
SOLE MANUFACTURERS— 
THE MEDICAL SUPPLY ASSOCIATION, 
228: GRAY’S INN ROAD, LONDON, W.C. 


COUNTRY House LIGHTING 


FAR | LARGER 
INSTALLATIONS 
GIVE STILL 


THE MOST 


ECONOMICAL 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
D., OPENSHAW, MANCHESTER. 


The TWO in ONE FIELD GLASS 
Watson’s DISTAX (Regd.). 


ADVANTAGES NEVER PREVIOUSLY OFFERED. 
IN A high power Prism Glass of finest quality for outdoor usc. 


An ordinary (non-prism) small sized Pocket Glass for the 
COMBINATION! theatre and dull light. Either at will. 


LUNDON MADE. COMPACT SIZE. LIGHT WEIGHT. UNSURPASSED PERFORMANCE. 


Two in One—*‘ Distax”’ Prism Glass and ordinary Field Glass, in Prices. 

**Distax”’ Prism Glass only (not convertible), in best case ... . £#@4150 
SPECIAL.—ORDINARY FIELD GLASSES can be uperet into 


Prism Glasses on the Distax System, at a cost o #22 50 


Send for booklet giving illustrated description of this new and wonderful Field Glass to 
Ww. WATSON & SONS, 
Contractors to the Admiralty and War Office, 

1687 38138 HIGH HOLBORN, LONDON, W.C. 


~STIGMATIC LENS. 


SERIES Il. F/6. 
BRitTiIisH DESIGN AND WORE MANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO:.FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by RicHakD Ciay AXD Sons, Limite», at 7& 8 Bread Stree: Hill, Queen Victoria Street, in the City o: London, and puolisne . vy LACMILLA - 
anv Co,, LumiTEp, at St. Martin's Street, London, W.C., and Macmu.can Company, 66 Fifth Avenue, New York. —Tuurspay, July 7, 1904. 
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x ; Of Nature trusts the mind which builds for aye.’’—WorRDSWORTH. 


We 


SENEHAL LIBRARY 
UNIV. OF MICH. 


UL 221904 


No. 1811, VOL. 70] 


THURSDAY, JULY 14, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


POCKET ANEROID BAROMETER, 
COMPASS AND THERMOMETER. 


Presentation Case, containing best watch-sized Aneroid (compen- 
sated) with altitude scale, pear! dial compass and ivory scale 
thermometer, in morocco case, £5 Ss- 

ILLUSTRATED CATALOGUE ON APPLICATION. 


,ENEWTON & CO., 
3 FLEET STREET, LONDON, E.C. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND BENCH, illustrated above, 
to National Physical La! —| Teddington, fitted for Gas, W: 
lectricit 
Catalogue of Chemical and : Physical Apparatus, 350 fp. and 1200 
Illustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL . LEBDS. 


GRIFFIN’S 
Illustrated and Descriptive 
CATALOGUE 


FELECTRICAL APPARATUS 


tO 


rp- (ELEVENTH EDITION) 
a Is NOW READY. 
¥, 216 pages Roy. 8vo, with nearly 600 illustrations, 


useful tables, four-figure logarithms, &e. 


PRICE ONE SHILLING. 


A copy will be sent POST FREE on application to readers of 
this Journal. Please mention this announcement when writing. 


JOHN J.GRIFFIN & SONS, Litd., 


20-26 SARDINIA STREET, LINCOLN’S INN 
FIELDS, LONDON, W.C. 


THE “CAMDEN” 
RAIN GAUGE MEASURE. 


An improved Graduated Glass Measure or 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES. ARE— 
DOUBLE GRADUATION. 
CLEAR NUMERATION. 
DETERMINATION OF A “RAINY 
DAY.” 


Approved by Or. H.R. MILL; Editor of : 
"British Rainfall.’ 


Full description with price on nspgibalind to— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 
SESSION 1904-1905. 

The COURSES of INSTRUCTION at the Institute's CenTRAL 
Tecunicat Couivece (Exhibition Road) are for Students not under 16 
of age; those at the Institute’s Tecunicat Finssury, 
or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 

OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
**School of the University of London” in the Faculty of Engineering. 
Fee for a fuil Associateship Course, £30 per Session. 

Professors :— 


Civil and Mechanical Engineering } 


{™: E. Ayrton, F.R.S., Past Pres. 


Electrical Engineering Inst.E.E. 


Mechanics and Mathematics Hewrict, Ph.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 


A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors :— 
Physics and Electrical Engineering { Tuompson, D.Sc., F.R.S., 


rincipal of the College. 
Mechanical Engineering and\W. E. Datsy, M.A.,_ B.Sc., 
Mathematics wo ove M. Inst. 


C.E. 
Chemistry... R. Mevpora, F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL INS: 


INSTITUTION. 
DIRECTORS : 
The Right Hon, LORD RAYLEIGH, O.M., M.A., D.C.L., 
LL.D., Sc.D., F.R.S. 
Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 


Michaelmas Term.—Monday, October 3, to Saturday, December 17- 
Lent Term.—Monday, January g, to Saturday, April 15. 
Easter Term.— Monday, May 8, to Saturday, July 22. 
Full Information and Forms of Application can be had from the 
AssISTANT SEcRETARY, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their a plications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


EDINBURGH & EAST OF SCOTLAND 
COLLEGE OF AGRICULTURE. 
SESSION 1904-1905. OCTOBER to MARCH. 


Prospectus showing complete Courses of Instruction in Agriculture and 
Forestry in Day and Evening Classes; short Course for Farmers and 
scheme of grants for students attending same ; Syllabus of County Lectur 
and Experimental Work, and particulars of Six Bursaries of £20 per an: um 
for Students from the Associated Counties, may be had from the Secretary, 
W. Scorr Stevenson, 13 George Square, Edinburgh. 


BIRKBECK COLLEGE. 


The Council invite applications for the following appointments, to date 
from September 1 :— 
ASSISTANT LECTURER IN PHYSICS. Commencing salary, 


$200. 
ASSISTANT LECTURER IN MATHEMATICS. C ing 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers jn— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


y, Advanced and Honours -:udents, 


Separate Lab ies for El 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure oy 
Ageies Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


A HING (THEORY AND 
PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fy 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA. 
on and MICROSCOPY for INSTITUTE OF CHEMISTRY 


FREDERICK DAVIS, The Laboratories, 


Registered in Column B (Advanced Education), 
Teachers Registration Council, Board of Education, 


49 and 51 Imperiat Buitpinecs, LupGate Circus, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1904-5 will open on OCTOBER 4. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


Prof. E. Taytor Jongs, D.Sc. 
PHYSICS ......... ; Assistant Lecturers and Demonstrators, F. E. Rees, 
\ B.Sc., and D. Farrar, M.Sc. 
Prof. K. J. P. Orton, M.A., Ph.D. 
CHEMISTRY... Lecturer and Demonstrator, A. Lauper, 
B 


Botany—Prof. R. W. Puiciips, M.A., D.Sc. 
{ pam Assistant Lecturer and Demonstrator, J 


BIOLOGY ..... 


Lioyp WILLIAMs. 
| and Physiology—Prof. Puivie J. Wuire 
M.B., F.R.S.E. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow, by the Royal Colleges of Physicians and Surgeons 
an/ other bodies for the fir t year of medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 

rovision has been made for the teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £1 18. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com: 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For fuli information as to Courses, apply for Prospectus to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS, to be competed for in September, 


1904. 

"Two OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 years of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the va'ue of 
4150, and another of £60, open to Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, of the value of £50. 

Full particulars may be obtained on lication to the Dean, Guy's 
Hospital, London Bridge, S.E. 


TO SCIENCE AND MATHEMATICAL 
MASTERS —(1) Required for School in London, Science Master, 
strong in Chemistry and Physics. Salary, about £130, non-resident. 
(2) Mathematical and Science Master for important School in Germany. 
£100, resident. (3) Graduate for Chemistry. £180. C. School. 
(4) Chemistry and Agriculture. 120, non-resident. (5) Mathematics 
and Physics. £120, non-resident. (6) Chemistry and Physics. £85, 
r 


PP 


salary, £175- 
Applications, stating age, degrees ard qualifications, teaching experience, 
and enclosing testimonials, must reach the Principat not later than 
Tuesday, July 19. 
Birkbeck College, 
Breams Buildings, Chancery Lane, E.C. 


dent. (7) High Mathematics. £100, resident, School in Cork. 
Particulars of the above will be sent on application, and also early 
notice of all the best September vacancies as they occur. Acddress— 
Messrs. GriFFiTHs, SMi'H, AND Smitn, Tutoria! Agents 
(Estab. 1333), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see pages xciii and xcvi. 
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BEDFORDSHIRE EDUCATION 
COMMITTEE. 


ROW NIN G’s 


B 
LUTON SECONDARY DAY {SCHOOL (MIXED) AND 3 LATY S 0 | C L E N Ss. 


EVENING INSTITUTION. 
This SCHOOL and INSTITUTION will be OPENED at LUTON, 
BEDS., in SEPTEMBER NEXT, and the GOVERNORS invite appli- | 
cations for the following appointments :— | 
HEAD TEACHER. The lady or gentleman appointed to this post | 
will be required to enter upon the duties of the office not later than SEP- 
TEMBER 1, 1904. Commencing salary, £300. : | 
SENIOR ASSISTANT MASTER. An experienced Teacher of | 
Science and Mathematics. Commencing salary, £200. 
“ASSISTANT MASTER, especially to teach Modern Languages (French 
and German) besides ordinary English Subjects. Commencing salary, 
40° STANT MASTER, especially to teach English and History. | 
Commencing salary, £150. 
ASSISTANT MASTER, with special knowledge of Commercial Sub- 
jects (Book-keeping, Geography, Shorthand, &c.). Commencing salary, 


well os ordinary English subjects. A knowledge of Botany and Domestic 
Science is desirable. Commencing salary, £130. 
Each of the above Assistant Teachers may be required to teach some 
Evening Classes. 
SCIENCE MASTER, chiefly for Evening Work. Commencing salary, 


£50 STANT MASTER, especially qualified to take Theoretical and 


WITH LARGER ANGLES, INCREASED FIELD, AND 
IMPROVED DEFINITION. 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 


ASSISTANT MISTRESS, qualified to teach Modern Languages, as | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS. 
“If you carry a small Platyscopic Pocket Lens (which every 
—_— observer of Nature ought todo).”—GranT ALLEN, in Knowledge. 
* I have long carried one of these instruments and found it 
invaluable.”—Joun T. CARRINGTON, Editor of Science Gossip. 
The Platyscopic Lens is invaluable to botanists, mineralogists, 


Practical Classes in Engineering Subjects, including Mathematics and | or entomologists, as it focuses about three times as far from the 


Geometry, chiefly for Evening Classes. Commencing salary, £150. _ 

Applicants for any of the above‘appointments must submit full particulars 
as to age, education, training, and experience, with copies of not more than 
four recent testimonials, Applications, endorsed ‘‘ Luton Secondary 
School,” must be addressed to the Direcror or EpucatTion, Shire Hall, 
Bedford, and must be received not later than July 25. 


FRANK SPOONER, Director of Education. 
Shire Hall, Bedford, July 24, 1904. 


object as the Coddington Lens, and has a field unequalled for 


flatness, allowing opaque objects to be examined easily. 

It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


CO. CORK TECHNICAL INSTRUCTION | 
COMMITTEE. 


Applications are invited from qualified persons for the post of MANUAL 
INSTRUCTOR under the above Committee. 

Applicants should hold the City and Guilds’ Teachers’ Certificate in 
Manual Instruction (Wood Work), and the Honours Certificate in Building 
Construction (Board of Education). Jn making the appointment preference 
will be given to applicants also qualified to give instruction in Carpentry 
and Joinery and Practical, Plane and Solid Geometry. The person appointed 
will be required to conduct Classes at Fermoy, Mitchelstown, and other 
Centres. Salary, £140 per annum, rising to £150 at the close of the first 
year if work is satisfactory. Travelling expenses, &c., in accordance with 
Circular 21, Department of Agriculture (and Technical Instruction) for 
Ireland, copy of which, together with any other information, can be had on 
application to the undersigned. 

Applications, stating age, particulars of qualifications, experience, and 
date on which applicant would be prepared to take up duty, if appointed, 
accompanied by copies of three testimonials, one of oleh must be from a 
Clergyman, should be forwarded to the undersigned not later than Tuesday, 
August 2. The appointment will probably be made at the meeting to be 
held on Thursday, August 4. 

By Order of the Committee, 
J. M. BUCKLEY, Secretary. 


Court House, Cork. 


CITY AND COUNTY BOROUGH 
OF BELFAST. 


The Library and Technical Instruction Committee invite applications for 
the following positions in the Municipal Technical Institute :— 

(a2) HEAD of the MECHANICAL ENGINEERING DEPART- 
MENT. Salary, £500 per annum, 

(4) HEAD of the TEXTILE DEPARTMENT. Salary, £350 per 


annum. 

() ASSISTANT LECTURER in MATHEMATICS (to specialise in 
Practical Mathematics). Salary, £160 per annum. 

(¢) ASSISTANT LECTURER in PHYSICS and ELECTRICAL 
ENGINEERING. Salary, £160 per annum. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications. on the special forms provided 
purpose, must, be forwarded not later than noon on TJ xesday, 

uly 20. 

Canvassing will be held to disqualify a candidate. 

_ FRAS. C. FORTH, 
Director of Technical Instruction. 
Municipal Technical Institute, Belfast, 
July 1, 1904. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, 4500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £50, and £130. A list of Vacant Masterships sent to all 
Candidates; no fee till suited.—OreLLana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over 50 
years. 44 Old Bond Street, London, W. : 


for other Scholastic Advertisements, see tages xcii and xcvi. | 


Combinations of any two powers, in Tortoiseshell ... 27 
Ditto Ditto in Nickelised German Silver —— 
ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
78 STRAND, LONDON, W.C. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


Mounted in Tortoiseshell, magnifying 10,15, 20, 0r 30 s. a 

In Nickhelised German Silver, either power ... 
6 

6 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/- 


Be Send for New Booklets, post free to readers of ‘‘Nature,” 
or call and see results obtained by amateurs. 


SANCER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 


PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui- 
sition as a light gatherer.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, 25. No.8, £5 10s. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


VICTORIA BRIDGE. 
MA NCHESTER. 


CHARLES GRIFFIN & CO., Ltd. 


LIST OF WORKS ON MINING, ENGINEERING, &c., POST FREE. 


RE AND STONE MINING, By Sir C. LE Neve 
FOSTER, D.Sc., F.R.S., late Professor of Mining at the Royal 
College of Science, "London. FIFTH EDIT ION, revised. With Frontis- 
piece and 716 Illustrations. 348. [ Just out. 
“It is, as it has been ever since its appearance, the authoritative text- 
book on the subject of ore and stone mining.” —A/ining Journal. 
TEXT-BOOK OF COAL-MINING. For the use 
of Colliery Managers and others engaged in Coal-Mining. By 
H. W. HUGHES, F.G.S., Assoc. Royal Sch ol tines, General Manager 
ot Sandwell Park Colliery. FIFTH EDITION, revised and greatly en- 
larged. With Four Plates and 670 Illustrations. 24s. net. [Just out. 
*Ur questionably the best treatise on coal-mining in the English lan- 
guage." —.Vining Journal. 
ECTURES ON IRON FOUNDING, By THomas 
‘1URNER, M.Sc., A.R.S.M., F.1.C., Professor of M etallurg 
the University of Birmingham, Author of “Metallurgy of Iron,”’ Griffin's 
Metallurgical Series. Crown 8vo, cloth. With a Folding Plate and 52 
Illustrations. Price 3s 6d. net. [Just out. 


OUTLINES OF QUALITATIVE ANALYSIS. | 
A. HUMBOLDT SEXTON, F.1.C., F.C.S., Professor of Me’ 
lurgy in the Glasgow and West of Scotland Technical College. With 
Illustrations: FOURTH EDITION, revised. 3s. 6d. [Just ont. 

“ The work of a thoroughly practical chemist.”—Srit. Med. /rai. 


HYORAULIC POWER AND HYDRAULIC 
MACHINERY. By HENRY ROBINSON, M.Inst.C.E., 
F.G.S., Fellow of, and Professor Emeritus of Civil Engineering in King’s 
College, &c., &c. Large 8vo. Handsome cloth, THIRD EDITION. 
Thoroughly Revised, Enlarged, and Ke-set. With over 60 Plates and 
Additional Illustrations. [Just out. 


345 
“TRAVERSE TABLES: Computed to Four Places of 
Decimals for every Minute of Angle up to 100 of Distance. By 
R. L. GURDEN, authorised surveyor for the Governments of New South 
Wales and Victoria. SIXT H EDI TION. Strongly half-bound. ars. 

** As every surveyor in active practice has felt the want of such Tables, 
few knowing of their publication will remain without them.’’— Engineer. 
GTEAM AND THE STEAM ENGINE (Elementary). 

Specially arranged for First Year Board of Education, South Ken- 
sington, City and Guilds, and other Students. 
Arithmetical kxamples, and Questions. 
JAMIESON, M.Inst.C.E., 


With numerous 
By AND 
F.R.s.E TENTH EDITION, 
tho oughly revised. 3s. 6d. [Just out. 

**Sh uld be in the hands of every engineering apprentice.” —Practicad 


LONDON: CHARLES GRIFFIN & _ LTD., 
EXETER STREET, STRAN 


TECHNICS. 


A MACAZINE TO AID TECHNICAL PROGRESS. 


JULY. 
Now Reavy. NINEPENCE 


PROGRESS OF SCIENCE AND TECHNOLOG 
AND EMANATION OF RADIUM. By Prof. Exxest 


HIGH-SPEED. ‘TOOL STEEL: ITS MANUFACTURE AND USE. By 


LI Irations To, TO: THE USE OF STORAGE BATTERIES. By H. M. 
OBART 
ELECTRIC TRACTION : THE LORAIN SURFACE CONTACT SYS- 
TEM AT WOLVERHAMPTON. By R. Bortase Matruews. 
THE OF np" THE CONSTRUCTION OF 
LOOPED FABRICS. t Il. as. Hy. QuiLTer. 
uooens METHODS OF STEEL cast NG. By josern G. Horner, 


THE. SHRINKAGE OF TIMBER. 


BussrivceE, 
THE MECHANICS ¢ OF THE ¢ GYROSCOPE. By Dr. S. Totver Preston. 
NDICATOR FOR DEMONSTRATION. By Prof. 


LENDAR, 


FIBROUS CONSTITUENTS OF PAPER. Cotton (continued. 


LAYTON BEAD 
A NEW enocess FOR ‘THE PROTECTION OF IRON AND STEEL 
M COR ION. By SHERARD Cowrer-Cotss. 

CATAL T. Si ATER D.Sc., Ph.D. 
IMPERF! CTIONS. By Wm. L. Hannan 

DESIGN. Part Vil. By E. Fianver Ercuetts, 
cry’ MAND’ GUILDS EXAMINATION QUESTIONS, WITH AN- 
SOME NOTES on **COPPING ” SELF-ACTING MULE. 


vt TaGGarT, M.I.M 
RECENT INVENTIONS Jllustrated). WERS TO QUERIES.— 
COMPETITIONS.—PERSONAL ITEMS. RESULTS OF APRIL 


COMPETITIONS. 
A specimen copy of ‘‘Technics” will be sent post free on appli_ation. 


By Haro.p 


GEORGE NEWNES, Limirep, 
3-12 SOUTHAMPTON STREET, STRAND, Lonpon, W.C. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely g d and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photo gm of the 44-in. 

Spark Induction Coil designed and made by my firm for W. SpotTiswoopg, 

sq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Cuil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fgperntus, adopted for South Africa, with Batteries, small 
Steam Motor, & ETS 0 OF X-RAY APPARATUS suitable for 
Field Hospitals, ay 

HIGH FREQUENCY sapanaves of the latest models. 

JOINTLESS SECTIONS if ordered, .ingle wires, flat and conical, roin. 
Coils 4000 ohms R, very thick ———. Commercial series about 
half of catalogue prices. Primary Coils fur 10 to 230 volts. 


PRICES per return post. 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O O. 
x8, £610 O. 


SPECIAL TYPES FOR HUNTING, MARINE 
OBSERVATIONS, &c. 


lilustrated Pamphlet, ‘‘F1,’’ Post Free on 
Application. 


CARL ZEISS, Jena, 
OPTICAL WORKS. 


\ FOR TOURIST USE. §& 


BRANCHES— 
FRANKFORT O/M. 
HAMB — 

VIEN 
ST. PETERSBURG. 


LONDON : 
29 Margaret Street, 
Street, 
BERLIN 


7777777 


MARCONI’S 
WIRELESS TELEGRAPH 


Ltd., 


MANUFACTUREKS OF 


High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


Deseriptive Price List Free on Application to 


18 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, pon TUBES, TUBING 

FOR EXPLOSION FURNA ACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 


changes of temperature and the 
- action of corrosive chemicals. 


WE Nb Combustion Tubing for Elemen- 
TRADE MARK. lary Analysis. Price-list sent free 


on application, 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The Jens Gi ane, in the U.K., on with the following firms : 
A. & J. SMITH. “23 and 25 St. FREDK. & Co., 
14 Cross Street. 
F. E. BECKER. co. (W. and | WOOLLEY, SONS & 


. George, Ltd., Successors), 159 | sad a ‘Bridge. 


ndo 
and 160 Great Charles Street. BAIRD & TATL 
PHILIP HARRIS & Co., Ltd., Lt d., 14 FATLOGK (London) 
Edmund | Garden, E.C. 
BECKER & CO. (W. and BECKER & &. ont 


George, Ltd. 
George, Ltd., Successors), 182 | 3 to 37, Hatton Wall, Hatton 
arden, 


A. GALLENKAMP & Co., Ltd., 


tg and 20 Sun Street, Finsbury, 
E.C. 


JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 dinia ‘Street. 
Lincoln's Inn Fields, W.C. 

TOWNSON & 


Camomile Street, E. 


For Photography, Unsurpassed for fine definition 


Coxe JENses 


Great Brunswick Street. | 
PHILIP HARRIS & Co., Ltd., 


179 Great Street. 


F. E. BECKER 2 & ‘CO. (W. and 
George, Ltd., Successors), 36 
enfrew 


REYNOLDS BRANSON, Ltd., 


a6 
14 Commercial Street. 
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Mr. L. CULLETON, o2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 
Abbreviated Latin documents copied, ded and lated 
Foreign researches carried out. Enquiries invited. Mr. Culleton’s 
private Collections are worth consulting for clues. 


| 


ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for | 


and copied at the British Museum and other Archives. 


VERDIN TECHNICAL SCHOOLS, 


WINSFORD, CHESHIRE. 

HEADMASTER of Secondary School required. Salary, £250 per 
annum. To enter upon duties September r. niversity degree and prac- 
tical experience in teaching essential—one capable of teaching Chemistry 
preferred. Applications, stating age, accompanied by copies of not more 
than three testimonials, to be delivered to the undersigned, endorsed 
“* Headmaster,” not later than July 30. Canvassing will disqualify. For 
further particulars apply to 

H. COOKE 


NO. 
Clerk to the Higher Education Committee. 


Winsford, Cheshire, 
July 12, 1904. 


EAST LONDON TECHNICAL 


COLLEGE. 


MILE END ROAD, E. 

The Governors will shortly appoint a LECTURER to assist in the 
Engineering Department, whose services will be required on four days and 
four evenings a week during the session. Salary, £200 per annum. ; 

Applications should be addressed immediately to the Director of Studies. 


MERTHYR COUNTY SCHOOL. 
WANTED in September, SCIENCE MASTER; Chemistry and 
Elementary Physics. 
Commencing Salary, £150. 
Applications should reach undersigned before August 9. 
CHARLES OWEN, M.A., Head Master. 


Chemical Works, manufacturing Chemical 


Manures on a large scale. Recent death of a Director leaves vacancy | 


on Board for a Gentleman having £4000 to £7000 to invest. Security 
certain. Write Chemical, c/o Gould’s Advertising Agency, 54 New 
Oxford Street, London. 


Correspondence courted by a Medical Man 
living near sea and harbour (having scientific tastes, private museum, 
microscope, sea dredging, &c.) with a gentleman or lady with the idea 
of sharing home with all up-to-date comforts.—‘‘ Science,” Box 1078, 
Sell’s Advertising Offices, Fleet Street, E.C. 


Required, Physicist. Thorough knowledge 
of Higher Mathematics, to assist in Research Work. Apply by letter, 
stating qualifications, to Dr. W., Davy Faraday Laboratory, 20 Albe- 
marle Street, W. 


COUNTY OF PORTSMOUTH 
EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL INSTITUTE. 
(PurpIL TEACHERS’ DEPARTMENT.) 

Seghetinn are invited for the following vacancies in connection wit) 


the 
I. (1) ASSISTANT TEACHER for Mathematics, French and Genera) 


Subjects. 
(2) ASSISTANT LECTURER in Chemistry and General Science 
Salary in each case £125, rising to £156 by annual increment, 


of £5. 
Il. TWO ASSISTANT WOMEN TEACHERS for General Subjects 
and Modern Languages. 
Salary £115, rising to £140 by annual increments of £5. 
Application Forms and further particulars may be obtained from the 
Offices of the Higher Education Committee at the Technical Institute. 
The Application Forms should be returned not later than Monday, July 2; 
addressed THe Secretary, Higher Education Committee, M tnicipaj 
Technical Institute, Portsmouth. 


THE UNIVERSITY OF LEEDS. 
DEPARTMENT OF CIVIL AND MECHANICAL 
ENGINEERING. 


The Council invite applications for the following appointments in this 
Department, which is under the general direction of the Profe-sor of 

(1) LECTURER IN CIVIL ENGINEERING, at a stipend of £30 


a year. 

(2) ASSISTANT LECTURER AND DEMONSTRATOR IN 
MECHANICAL ENGINEERING, at a stipend of £200. 

Applications will be received up to July 23, and the appointments wil! 
date from October 1, 1904. 

Particulars may be obtained on application to the ReGisTrak of the 
University. 


COUNTY BOROUGH OF BURY. 
TECHNICAL PUPIL TEACHERS’ 


TWO TEACHERS REQUIRED—one for PHYSICS and one for 
CHEMISTRY. Each teacher will be employed in the Evening Science 
Classes, and will also give Science Instruction in the Pupil Teacher Centre, 
Commencing salary for each appointment, £100 per annum. Applications 
(endorsed ‘* Science Teacher”), stating experience or training as a teacher 
and University qualifications, together with three recent testimonials, should 
be forwarded to the undersigned not later than mea! uly 18, 1904. 

N HASLAM, 


OH 
__ July 1, 1904. Clerk to P . Education Committee. 


BOROUGH OF SWANSEA. 


TECHNICAL COLLEGE. 
LECTURER IN CHEMISTRY. 

Applications are invited for the above Lectureship. Salary, £200 per 
annum, rising by annual increments of £10 to £250. 

The Lecturer will be expected to enter upon his duties in September next. 

Applications, with one set of copies of testimonials, should reach the 
undersigned not later than Saturday, July 23. 

Further particulars can be obtained from the SEcRETARY, at the College. 

J. TREVOR OWEN, M.A.. Principal. 


BIRKBECK BANK. 


TABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, - > great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. to the Royal Polytechnic Institution, Dr. H. 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wic mp, Portrait Combination front 

, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
he Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 


T 
Grandly Illustrated Catalogue, over 180 choice mene, 64. ; } 


Postage, 4¢. Small Illustrated Catalogue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. HUGHES, 


Brewster House, 82 Mortimer Road, Kingsland, N. 


LEEDS INSTITUTE OF SCIENCE, 
ART, AND LITERATURE. 


WANTED, an ASSISTANT MASTER to teach Physics in the Day 
School, and to act as an ASSISTANT LECTURER in the Electrical 
Engineering Classes in the Evening Technical School. Salary, £120 per 
annum, Further particulars, if desired, may be obtained from the under- 
signed, to whom applications should be sent on or before July 20. 

ARTHUR TAIT, Secretary. 
ALLAN GLEN’S SCHOOL. 

WANTED, to c in September, a highly qualified MASTER 
for SCHOOL OF SCIENCE work. State aboratory experience in 
Physics and Chemistry, and also general attainments with special reference 
to LMathematics, Languages, and Physical Training. Salary not less than 
4120. Apply by letter to the Headmaster, Dr. Kerr, 15 India Street 

jasgow. 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL, PADDINGTON, W. 
DEMONSTRATOR OF BIOLOGY. 
Applications for the above post are invited on or before Wednesday, July 


20, 1904. 
Sa ary, £70 per annum. ; 
For particulars as to duties, &c., apply to the Dean. 


Wanted, in Public School, a Master for 


Mathematics and Science. Hon. Man of Cambridge and B.Sc. of 
London looked for. Saiary, £222; non-res.—Apply Messrs. Meepes 
(Scholastic Agency), Clock House, Arundel Street, Strand, W.C. 


For other Scholastic Advertisements, see pages xcii and xciii. 


IMPORTANT NEW WORK ON MANCHURIA. 


MANCHU AND MUSCOYVYITE. 


By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. With an historical sketch entitled, ‘‘ Prologue to the Crisis,” 
giving a complete account of the Manchurian Frontiers from the earliest days and the growth and final meeting of the Russien and 


Chinese Empires in the Amur Regions. With Map and Illustrations. 8vo. 


10s. net. 


ATHENA UM.—* Infinitely superior to most of the work on the Russians in Manchuria which has been read.” 


MACMILLAN & CO., LIMITED, LONDON. 
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The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 
3918 tons register, for a series of short Cruises to the 


NORWEGIAN FIORDS, 


leaving Hull 16th and 30th July, and 
13th and 27th August. 


13 DAYS for 10 Guineas and upwards. 


GREEN & CO. Head Office: 
Managers ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to the West End Branch Office, 28 Cockspur Street, S.W. F ig 
3178 Tons. Two Berth Cabins. No Uppe 


£1 2 1 2.. Berths in the Ship. Finest Yachting Seana 


Compare Itineraries. Sailing July 16th and 30th; August 13th 
"Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | 
EsTABLISHED 1782. 

Moderate Rates. Absolute Soong. Blectric 
Lighting Rules Supplied. Libera Eons Settioments. 
Prompt Payment of 

LOSSES PAID OVER £26,000,000. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED — BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted PA the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects /or 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 
NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vi srticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Bo nd Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY; PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved . the best methods :— 


NORWAY.—S.Y. M/DNIGHT com, 


afloat. 
and 27¢t 


yilia, Alcy- 


onium ; iphora (preserved Leptoplana ; Ampbi 
Nereis, ite, Arenicola, Terebella Lepas, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ae 4 Eledone, 
Pectens Bugula, risia, Holothuria, Asterias, Echinur, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


| free. 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 


CRYSTALLOGRAPHY, MINERALOGY, PETRO- 


LOGY, GEOLOGY, and PALEONTOLOGY. 


Arranged by Professor Dr. F. 1. P. van CALKER of Groningen. 


30 Slides £2 2 


1. Paleontological Problematica : 
Collection’ 


2. Historical Geology (Type 


Slides ooo 220 

3. Tectonic Geology : 30 Slides... 

4 Pisces: 30 Slides . 

5. Amphibia : 12 Slides — 

6. Reptilia and Aves: so ‘Slides £310 0 
7- Mammalia: 70 Slides ... 
Microstructure of Minerals : Slides... 
le eee eee 10 


” 
9- Rocks : 36 5 Slides’ 
10. Mode of Occurrence of Minerals in Rocks : 50 oSlides £ 
1 Lantern Slides of Rocks, in ordinary light: 100 Slides fs 
12b. 

The collections of slides of Voleanoes and Crystallography * will 
soon be ready. 

Detailed Catalogue of Lantern slides in preparation ; prospectus post 
Single slides are sold at 1s. 6d. each. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp.) Post free on application 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 

ALL LISTS FREE O 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, ia & Colonial Museums, &c. 
Office and Sto 


| KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


60 ” 
under crossed : 4. ” 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


s.d.\|Toart Praces Aproap:— s. d. 

Yearly . 180 Yearly 110 6 

Half-yearly , om 6 Half-yearly os 6 

Quarterly 07 6 Quarterly 8 o 
Cheques 


NOTICE.—Advertisements and business letters for NatURE should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is Puusis,’’ Lonpon. 


CHARGES FOR ADVERTISEMENTS. 


4 sd. Za 

*Three Linesin Column . o 2 6{ Quarter Page, or Half 
Per Line after - © o aColumn . 115 
One Eighth Page, or Quarter Half a Page, ora Column 5 0° 
Column o 18 6| Whole Page . ° 


* The first line being i in heavy type is charged tor as Two Lines. 


and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DR. HALDANE’S APPARATUS TTOWNSON & MERCI 


CARBONIC AGI D. IN Al R. ESTABLISHED 1798 (OVER A CENTURY). 


f 


Hos PRICE, RETAIL—89 BisHoPscATE STREET WITHIN, E.C. WNOLESALE—34 CAMOMILE STREET, 
Cabinet Scientific Apparatus Manufacturers and Laboratory 
2 3 3 complete, Outfitters to the Home and Colonial Departments of 
£3:3:0 H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 
SELF-LIGHTING 
2.2 a 
- BUNSEN BURNER 
a2 5 be In this burner advantage has been taken of = 
25% | the fact that when hydrogen comes in contact 
Ete s& with platinum black, ignition takes place. T 
Be #“| ‘The current of gas is directed, by means of a 
239 hood, on to the platinum carrier, and when 
eis |ignited the hood is swung back leaving an 
SOLE MAKERS— ordinary bunsen: flame. 
C. E. MULLER, ORME & CO., Ltd., 
148 High Holborn, London, W.C. Price of this burner is 5s. T 
TH E N EW RECENTLY ISSUED. T 
-144 PAGES—FULLY ILLUSTRATED 
SPARK -GAP TUBE NEW CATALOGUE, 
Covering all Standard and much Novel Apparatus in 
will vary the character of the Radiation ao AD | O G me APHY 
of an tube within wide "HIGH FREQUENCY, HIGH POTENTIAL 
PRICE Q and other forms of 3 
ELECTRO-THERAPEUTIC TREATMENT. 
Specially useful for work from the Mains. Gratis and Post Free on application. 
PP PPP PP PP PPP PP 


ISENTHAL & CO., 85 Mortimer Street, London, W. 
CONTRACTORS TO THE ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, dc. 


THE LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL CAMERA 


is now ready in the }-plate size, 
and is an IDEAL INSTRUMENT for 
TRAVELLERS & EXPLORERS. 


Obtainable cmly from 


106 & 108 REGENT ST.. W. 


by R p CLAY AND Sons, LimiTEp, at 7 & & Bread Street Hill, Queen Victoria Street, in the City ot London, and publishe t b \LACMILLAN 
Lanven, at St. Martin's Street, London, W. C., and THe MAcMILLAN Company, 66 Fifth Avenue, New Y uly 14, 1904 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1812, , VOL. 70] 


‘THURSDAY, JULY 21, 1904. 


[PRICE SIXPENCE. 


paper at the General Post Office.) 


al Rights are Reserved. 


TELESCOPES. 


TOURIST TELESCOPE, three draw, with caps and strap ; 
draws out to 30-in., closes up to 10-in., with shade, 42/- 


TOURIST TELESCOPE, three draw, taper body with pan- 
cratic eyepiece, giving powers 25°, 30°, 35°, with sling as above, 


2- -in. Object Glass, 80/- ; 85/-; 2}, 90/- 


lilustrated Catalogue No. 1 Post Free. 
Scientific Instruments. 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince 
of Wales, 


3 FLEET STREET, LONDON, E.C. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece % inch, 4 inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
my Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Loner, Teddington, fitted for Gas, Water 
lectricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lilustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


COMMERCIAL STREET, LEEDS 


THE “CAMDEN” 
GAUGE MEASURE. 


An improved Graduated Glass Measure or 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES ARE— 
DOUBLE GRADUATION. 
CLEAR NUMERATION. 
DETERMINATION OF A “RAINY 


DAY.” 
Approved by Dr. H. R. MILL, Editor of 
British Rainfall.” 


Full description with price on application to— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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BEDFORDSHIRE EDUCATION 
COMMITTEE. 


LUTON SECONDARY DAY SCHOOL (MIXED) AND 
EVENING INSTITUTION. 


This SCHOOL and INSTITUTION will be OPENED at LUTON, 
BEDS., in SEPTEMBER NEXT, and the GOVERNORS invite appli- 
cations for the following appointments :— 

HEAD TEACHER. The lady or gentleman appointed to this Es 
will be required to enter upon the duties of the office not later than S 
TEMBER 1, 1904. Commencing 4300. 

SENIOR ASSISTANT MAST An experienced Teacher of 
Science and Mathematics. Ph nn salary, £200. 

ASSISTANT MASTER, especially to teach Modern Languages (French 
and German) besides ordinary English Subjects. Commencing salary, 


£200. 

ASSISTANT ee » especially to teach English and History. 
Commencing salary, 

ASSISTANT MAST! with special knowledge of Commercial Sub- 
jects (Book-keeping, Geography, Shorthand, &c.). Commencing salary, 


£150. 

ASSISTANT MISTRESS, qualified to teach Modern Languages, as 
well as ordinary English subjects. A knowledge of Botany and Domestic 
Science is desirable. Commencing salary, £130. 

Each of the above Assistant Teachers may be required to teach some 
Evening Classes. 

SCIENCE MASTER, chiefly for Evening Work. Commencing salary, 


£150. 

ASSISTANT MASTER, especially qualified to take Theoretical and 
Practical Classes in Engineer'ng Subjects, including Mathematics and 
Geometry, chiefly for Evening Classes. Commencing salary, £150. 

Applicants for any of the above appointments must submit full particulars 
as to age, education, training, and experience, with copies of not more than 
four recent testimonials. Applications, endorsed ‘‘ Luton Secondary 
School.” must be addressed to the Director or Epucation, Shire Hall, 

Sedfurd, and must be received not later than July 25. 
FRANK SPOONER, Director of Education. 

Shire Hall, Bedford, July 24, 1904. 


UNIVERSITY OF BIRMINGHAM. 
SESSION 1904-5. 
SCHOOL OF MINING. 

Professor—R. A. S. REDMAYNE, M.Sc., M.I.M.E., F.G.S. 
Demonstrator and Surveying Assistant—E. H. ROBERTON, 
M.Sc., M.1.M.E. 

The School of Mining meets the requirements of those who intend to 
become :— 
Practising and Consultative Mining Engineers. 
Colliery Managers. 
Managers of Metal Mines. 
Teachers of Mining. 
Mine Surveyors. 
Land and Estate Agents. 
Land Owners, Owners of Collieries, and those generally interested 
in Mines and Quarries. 
The Complete, or Degree, includes the subjects :— 
MATHEMATICS—Professor R. S. HEATH, 
Puysics—Professor J. H. NTING, Sc. RS. 
Cuemistry—Professor PERCY F. PRANKLAND, M.Sc., Ph.D., 
F.R.S 


GEOLOGY y¥— Professor CHARLES LAPWORTH, 
LL.D. S. 3.S. 

ENGINEERING F. W. BURSTALL, M.A., M.I.C.E., M.1.M.E. 

Mininc (Coal, Metal, Surveying)— Professor R. a S. REDMAYN E, 
M.Sc., M.1.M E., F.G.S. 

METALLURGY AND AssAvinG—Professor THOMAS TURNER, M.Sc., 
A.R.S.M., F.LC. 

In connection with the Mining Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Szmmer 
Mining School will also be held in the Long Vacation in some mining 
district either at home or abroad. 

The Mining Courses are so arranged as to provide for :— 

Full, or Degree, Course—three years. 
Diploma in Mining—two years 
Occasional Mining Students—a complete Course in one year. 

Full particulars may be had on applying to the Secretary of the Uni- 

versity. 


CITY AND COUNTY BOROUGH 
OF BELFAST. 


The Library and Technical Instruction Committee invite applications for 
the following positions in the Municipal Technical Institute :— 

ut} HEAD of the MECHANICAL ENGINEERING DEPART- 

MENT. Salary, £500 per annum, 

(6) eel of the TEXTILE DEPARTMENT. Salary, £350 per 


num 
ASSISTANT LECTURER in (to specialise in 
Practical Mathematics). Salary , £160 pei nnu 

(d@) ASSISTANT LECT URER in PPHYSICS and ELECTRICAL 
ENGINEERING. Salary, £160 per annum. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications, on the special forms provided 
—- must be forwarded not later than noon on 7'wesday, 

uly 2 
Convening will be held to disqualify a candid 
FRAS. C. FORTH, 


Director of Technical Instruction. 
Municipal Technical Institute, Belfast, 


July 1, 1904. 


an 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 
DAY AND EVENING SCIENCE COURSES (Lectures ang 
Laboratory) under RECOGNISED TEACHERS ©: the 

UNIVERSITY OF LONDON. 
Chemistry _... ove oe J. E. Mackenzig, Ph.i)., ps; 


Physics . coe ose ALBERT GriFFiTus, 
Mathematics E. H. Smart, M.A. 
Botany ... we A. M.A., Sc, 
Zoology .. H. W. Untuank, B.A., 


Geology & Mineralogy. F. Harris, F.G.S 
Assaying, Metallurgy & Mining. Geo. Patcuin, A R.S.M 


RESEARCH in Chemistry and Physics in well-equipped laboratories, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Courses for Conjoint Board, Dental and Pharmaceutical Examin2' ions, 
Further information on application to the PRINCIPAL. 


UNIVERSITY OF BIRMINGHAM, 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


SpectaL ScHoot or MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

At Courses AND DEGREES ARE OPEN TO BOTH MEN AND Womay 
STUDENTS. 

In the Medical School there is a separate Dissecting Room for \Vomen 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master’s Degree. 


SyHabuses with all information will be sent on application to the 
SECRETARY. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 3. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 

J. H. FISHER, B.S.Lond., Dean. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE.UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 

roceeding to the University Degrees in Science or in Letters, and for the 
Cniversity Diploma in Theory and Practice of Teaching. Special facili- 
ties are offered for the study of Agriculture, Applied Chemistry, M ining, 
and all branches of Engineering and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 26. 

Lectures begin October 4, 1904. 


Prospectuses on application to the SECRETARY. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—({1) Mathematical and Science Master for important 
School in Germany. £100, resident. (2) Chemistry and Physics, 
County School. £150 to commence. (3) Chemistry and Botany. £140 
to commence. (4) Assistant Lecturer in Chemistry, Technica! Insti- 
tute. £125. (5) Chemistry and Agriculture. £120, non-resident. 
(6) High Mathematics. £100, resident, School in Cork. (7) Mathe- 
matics and Physics. £120, non-resident. Particulars of the above 
will be sent on application, and also early notice of all the best 
September vacancies as they occur. Address—Messrs. GrivFiTHs, 
SmitH, Powe anv Smiru, Tutorial Agents (Estab. 1833), 34 Bed- 
ford Street, Strand, London. 


For other Scholastic Advertisements, see pages ci and cil. 
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ASHTON-UNDER-LYNE SECONDARY 
DAY SCHOOL AND P. T. CENTRE. 


The above School will be opened in the Heginbottom Technical School 
in October next, and the Ashton-under-Lyne Education Committee invites 
applications for the following appointments :— 

ASSISTANT MASTER. Experienced Teacher of Literary Subjects 
and School Management (Graduate). Commencing salary, £200. 

SENIOR ASSISTANT MISTRESS. A Graduate in Arts, to specially 
supervise the Pupil Teachers and assist in the teaching of Literary Subjects 
and School Management. Commencing salary, £150. 

ASSISTANT MASTER. A Graduate qualified to teach Mathematics, 
Geometry, and Mechanics. Commencing salary, £120. 

ASSISTANT MASTER. A Graduate in Eelonce with special know- 
ledge of Chemistry. Commencing salary, £120. 

ASSISTANT MASTER. Qualified to teach Manual Instruction 
(Woodwork), Building Construction, and Carpentry and Joinery. Com- 
mencing salary, £150. ; 

Those Teachers who are required to assist with evening work wiil be 
released from Day School duties for an equivalent period of time. The 
Secondary Evening Classes will re-open during September. 

Applicants for any of the above appointments must submit full particulars 
as to age, education, training, and experience, with copies of not more than 
three recent testimonials. 

Applications, endorsed ‘‘ Secondary School,” must be addressed to the 
undersigned, and must be received not later than August 1. 


D. H. WADE, 
Secretary of Education. 


Education Office, Ashton-under-Lyne. 


LANCASHIRE AND WESTERN SEA 
FISHERIES JOINT COMMITTEE. 
APPOINTMENT OF SUPERINTENDENT. 

The Joint Committee are prepared to receive applications for the 
appointment of SUPERINTENDENT of SEA FISHERIES. 

Commencing salary, £350 per annum. 

Applications, accompanied with copies of not more than three recent 
testimonials, must be sent in to the undersigned, endorsed ‘‘ Superintendent 
of Sea Fisheries,” on or before July 30, 1904. 

Applications from candidates over 40 years of age will not be entertained, 
and personal canvassing will be a ground for disqualification. 

Forms of application and particulars of the duties can be obtained from 


the undersigned, 
J. P. MUSPRATT, 
Clerk to the Joint Committee. 


County Offices, Preston, 
July 19, 1904. 


HANDSWORTH EDUCATION 
COMMITTEE. 


TECHNICAL SCHOOL. 


WANTED for September next, an ASSISTANT SCIENCE MASTER 
for the Technical School. The person appointed to devote the whole of his 
time to the duties connected with the appointment, and must be qualified to 
teac ry Chemistry and Physics (Theor. and Prac.). Classes every evening and 
part day. 

Salary, £125 per annum. 

For form of application and further particulars please send stamped 


addressed foolscap envelope to 
THOMAS H. MOON, Secretary. 
Education Offices, Handsworth, Staffs., 
July 19, 1904. 


VERDIN TECHNICAL SCHOOLS, 
WINSFORD, CHESHIRE. 


HEADMASTER of Secondary School required. Salary, £250 per 
annum. To enter upon duties September 1. niversity de; and prac- 
tical experience in teaching essential—one capable of teaching Chemistry 
preferred. Applications, stating age, accompanied by copies of not more 
than three testimonials, to be delivered to the undersigned, endorsed 
“Headmaster,” not later than July 30. Canvassing will disqualify. For 
furthér particulars apply to 

NO. H. COOKE 


Clerk to ihe Higher Education Committee. 


Winsford, Cheshire, 
July 12, 1904. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £150, and £130. A list of Vacant Masterships sent to all 
Candidates ; no fee till suited.—Ore_ttana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over so 
years. 44 Old Bond Street, London, W. 


SCIENCE MASTERSHIPS. —(a) Chem., 
Physics, Maths., Pub. Sch. (Hon. Man Camb. and a B.Sc. looked for). 
£225, non-res. (6) B.Sc. with quals. in Nat. Sc. pref. £170, non-res. 
(c) Chem. + Physics + Biology, Lon. Sch. £120, res. For these and 
others apply Messrs. Negpes, Clock House, Arundel Street, Strand. 


For other Scholastic Advertisements, see tage c and cii. 


a AB LOI D BRAND 
PAOTOGRAPAIC 
CAEMICALS 


| 


| 

a 


Pyregaliic acia 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/- 


f= Send for New Booklets, post free to readers of ‘‘Nature,” 
or call and see results obtained by amateurs. 


SANCER-SHEPHERD & C0., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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COUNTY (DUAL) SCHOOL, 
ABERDARE, S. WALES. 

WANTED for next term :— 

(2) MASTER for Civil Service and Commercial Subjects; experience 
essential. Commencing salary, £150, non-resident. 

(4) SCIENCE MASTER: chief subject, Chemistry ; must also be able 
to teach Botany to Matriculation Standard ; degree essential. Commencing 
salary, 4140, non-resident. 

Applications, with full particulars of age, qualifications and experience, 
together with copies of recent testimonials, to be sent as soon as possible, 
and not later than July 31, to 

W. JENKYN THOMAS, M.A., Head Master. 


BOROUGH OF SWANSEA. 
TECHNICAL COLLEGE. 


LECTURER IN CHEMISTRY. 
Applications are invited for the above Lectureship. Salary, £200 per 
annum, rising by annual increments of £10 to £250. 
e Lecturer will be expected to enter upon his duties in September next. 
Applications, with one set of copies of testimonials, should reach the 
undersigned not later than Saturday, July 23. 
Further particulars can be obtained from the SECRETARY, at the College. 
J. TREVOR OWEN, M.A., Principal. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 
ENGINEERING DEPARTMENTS. 

The Governing Body invite applications for the appointment of CHIEF 
INSTRUCTOR in MATHEMATICS, day and evening, part time only. 
Salary, £150 per session. Experience in teaching engineering students 
desirable. Further particulars and forms of application, which should be 
returned not later than Wednesday, August 31, 1904, can be obtained 
on application by letter to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


SECONDARY SCHOOL AND PUPIL 
TEACHERS’ CENTRE AT OLDBURY. 


The Worcestershire County Council require the services of a PRINCIPAL 
for the proposed Secondary School and Pupil Teachers’ Centre at Oldbury. 
The salary offered is £200 per annum. The gentleman appointed will be 


required to take up his duties not later than "yo 19. Applications | 


must be sent in to the undersigned (from whom all further particulars may 
be obtained) not later than Wednesday, August 10, 1904. 
S. G. RAWSON, Director of Education. 
County Education Department, 37 Foregate Street, Worcester. 


MORLEY COLLEGE. 
EVENING CLASSES. 
TEACHERS wanted for Physiology and Chemistry (Elem. Inorg.), 
Board of Education Syllabus. Apply by letter, SecreTaRy, Morley 
College, Waterloo Road, S.E. 


SCIENCE TEACHER.—Wanted a Science 
Teacher for coming School Session ; must satisfy the Agricultural and 
Technical Department regarding qualifications. State salary expected 
and enclose testimonials of efficiency, to “'S. E. N.,” care of Eason 
AND Son, Advertising Agents, Dublin. 


UNIVERSITY COLLEGE, SHEFFIELD. 


The Council are about to appointa JUNIOR DEMONSTRATOR in 
CHEMISTRY. Duties to begin September 29 next. 
For further particulars apply to 


W. M. GIBBONS, Registrar. 


SECOND-HAND TELESCOPES. 


6 in. Cooke Equatorial with Clock, £150; 6 in. Cooke Altazimuth, £50 ; 
12} in. Equatorial Reflector, £35 ; 9} in. ditto, with Clock, £50. 
Army Signalling Telescopes by Necretri & ZamBRa, Watson, ELLioTT, 
Cary, and other leading makers, 20s, to 30s. 

Srewarv's Lord Bury, £2; Tourist 3 draw 2} O.G., £2; Tourist 4 draw 
24 O.G., £2 10s, ; Tourist 3 draw 2} O.G., £2 10s. 
Regulation Coastguard Telescope, as seus to the Admiralty, Kew 
Certified, £2; Ditto Field Glass, £1 10s. 

List, including many others (Astro. and Hand), on Application. 


A. LARESON CoO., 
28 Bartlett’s Buildings, Holborn Circus, and 338 High Holborn, LONDON. 


LEWIS’S GIRGULATING 


EDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physics, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

New Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA, 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 186 GOWER STREET, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH: 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 
LANTERN and 


MICROSCOPICAL Ss L D E 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal, Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester, 
LaporaTories : 16 & 18 CxurcH Roap, Lonasicut, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

RNS, MICROSCOPES, NATURE STUDY a 
PHOTO-MICROGRAPHIC APPARATUS. LEACH’ 
Speciality. LANTERN Siipgs from Negatives, Book Illustrations, &c. 
Correspondence invited. 


ces, &c. 


3 Sole Maker, 
H. HELM, 
66 Hatton Carden, 
London. 
Glass Blower and 


ACTUAL MAKER 
of all kinds of 


Tubes, &c. 


THE “SIRIUS” WATER-COOLING AND REGULATING TUBE, 


_TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, w.c. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s senenung Table for X-Ray 


STUDENTS’ 
SPHEROMETERS. 


ork, 


56 CHARING CROSS ROAD, LONDON, W.C. 


A 
feeling 


T 


Sixtee 

these 
vanis 


CH 


wi 
an 


| 

f 

} 

IVE 

| 

| 

Mr. We 
DA 

| 

| 
| 

D: 
expedit 
work t 
Sie 

— 
X-Ray and V 

ay and Vacuum 

HC 

| 

~ 


JuLy 21,-1904] NATURE cili 


MACMILLAN & CO”S NEW BOOKS. 


IMPORTANT NEW WORK ON MANCHURIA. 


WEANCEU MUSCOVITE. 
By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. 
With Map and Illustrations. 8vo. IOs. net. 
ATHENA UM.—‘ Infinitely superior to most of the work on the Russians in Manchuria which has been read. 


Mr. Weale is perfectly just and holds the balance even.” 
DAILY CHRONICLE.—“ A valuable and timely addition to our knowledge of the Far East.” 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, 
Special Magistrate and Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” 
With numerous Illustrations. 8vo. 21s. net. 
DAILY CHRONICLE. —‘* When it was known that these highly-competent ethnologists were starting upon another 
expedition great expectations were aroused, and now that the results of their labours have been published it is not too much to 
say that the anticipations of students at home have been fully realised. . . . Enough has been said to indicate what a valuable 


work this is.” 


THE THEORY OF HEAT. By Tuomas Preston, M.A., D.Sc., F.R.S. Second 


Edition, revised by J. ROGERSON COTTER, M.A. 8vo. 18s. net. 


WAR AND NEUTRALITY IN THE FAR EAST. By T. J. LAWRENCE, 


M.A., LL.D., Crown 8vo. 3s. 6d, net. 
ATHENA:UM.—“ An excellent volume. . . . Dr. Lawrence is too learned and too scientific an authority to allow his 
feelings to get the better of him, and there is no fault to be found with his treatment of his subjects.” 


Mr. SAYAGE LANDOR’S New Book 
on the Philippine Islands. 


THE GEMS OF THE EAST. 


Sixteen Thousand Miles of Research Travel among Wild and Tame Tribes of Enchanting Islands. With numerous Illustrations 
and Map by the Author. In Two Vols. Demy 8vo. 30s. net. 


DAILY CHRONICLE.—‘‘ The book undoubtedly contains a great deal that may be useful in adding to our knowledge of 
these fascinating islands, and Mr. Landor’s researches are the more valuable because he has described many tribes which will 


vanish or lose their individuality before the wave of Western civilisation.” 
THIRD EDITION. ENTIRELY REWRITTEN AND ENLARGED. 


CHEMICAL, TECHNOLOGY AND ANALYSIS OF OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. With 53 Illustrations and numerous Tables 
Medium 8vo. 36s. net. 


ENGLISH MEN OF LETTERS—NEW SERIES. 
Crown 8vo. Gilt Tops. 2s. net each. 


MARIA EDGEWORTH. By the Hon. Emiry Law ess. 


STANDARD.-—“‘ Miss Lawless has drawn a most acceptable portrait of a delightful woman. 


HOBBES. By Sir K.C.B. 
THE MASTERS OF ENGLISH LITERATURE. By SterHen Gwynn. Globe 8vo. 


35. 6d. 


SECOND EDITION, THOROUGHLY REVISED. 
MACMILLAN’S GUIDE TO SWITZERLAND. With 3: Maps and 6 Plans. Globe 


8vo, 55. net. 
NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 
MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 


8vo. 


6s. 
PRACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 


F. W. DOBBS, Assistant Masters at Eton College. Crown 4to. 2s. 6d. 
_ SCHOOL WORLD.—* Pupils who work through the course laid down and are guided in their work by a sensible teacher 
will have gained a very extensive knowledge of the properties of geometrical figures, and will have acquired habits of accuracy 


and neatness that will be of lasting service.” 
MACMILLAN & CO., LIMITED, LONDON. 
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NEW .. 


BINOCULA RB. 


Has Ob‘ect Gilasses of unusually large 
diameter ensuring a 


MAXIMUM OF ILLUMINATION. 


Unejualled for Observation at Dusk, or in 
Hazy or Foggy Weather. 


Sand for Cataiogue No. 48 on application to 


Cc. P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. 


THE NEW “STUDENT'S” 


STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This Instrument has been designed to meet the re. 
quirements of Students and others who find the iced of 
a Barometer which will give exact readings, ang 
cost but a moderate sum. 

It appeals especially to Colleges and Schouls for 
Demonstration purposes. 

The construction is on that of the well-known " ¥ ortin” 
principle. The level of the cistern mercury is rev ucible 
to zero, in exactly the same manner as in the more 
expensive forms. 

‘The diameter of the mercurial column is *25 in hy, and 
affords a bold, well-defined reading. The scsles, } 
means of the double vernier, are capable of beir © :eag 
to ‘or inch and ‘1 millimetre. It is mounted on « well. 
polished, solid mahogany board, with p'ates for attach. 
ment to wall, opal glass reflectors for reading « fi, ang 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacqvered, 
and the scales are silvered brass. 

We confidently recommend this Instrument fer ose as 
a Standard in Colleges and Schools. private va- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or millj- 
metres), and with thermometer on other scale, at same 
price. 

Nature says Provides an accurate 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER ., 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’002 inch and o't mm, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 Oo 
Sole Manufacturers and_ Proprietors of the 

Registered Design. 


PASTORELLI & RAPKIN, Lro. 


46 HATTON GARDEN, LONDON, E.c. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 17:0 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/1oth scale. 


JUST PUBLISHED. With 33 Plates. Demy 4to. 
Price 215. net. 


THE NORWEGIAN NORTH POLAR 
EXPEDITION, 1893-1896. 


SCrENTIFIC RESULTS. 
Edited by FRIDTJOF NANSEN. 
VoL. IV. 


H. H. Gran. Diatomacez from the Ice-Floes and Plankton 
of the Arctic Ocean. : 


JouHan Kiar. The Lower Silurian at Khabarova. 

FRIDTJOF NANSEN. The Bathymetrical Features of the North 
Polar Seas, with a Discussion of the Continental Shelves 
and Previous O:cillations of the Shore-Line. 


LONCMANS, CREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 


SECOND EDITION. NOW READY. 


In One Volume. Demy 8vo. 560 pp., in addition to Introductory 
Chapters, &c., and 65 plates. 
REVISED AND ENLARGED. PRICE 18/6 NET. 


STUDENT’S HANDBOOK 
OF BRITISH MOSSES. 


By H. N. DIXON, M.A., F.L.S. ; 
Wit ILLustraTions AND Keys To THE GENERA AND SPECIES BY 
H. G. JAMESON, M.A., 

AvuTHOR OF “ILLUSTRATED Guive TO BritisH Mossgs.” 
Eastbourne: Printed & Published by V. T. Sumfield, Station St., 
Printer and Publisher of Natural History and Scientific Works. 

May be obtained in the usual way through any Books=ller, or a copy 


will be sent Post Free from tie Printer and Publisher, V. T. Sumfield, 
Eastbourne. 


Sold by JOHN WHELDON & CO., 
38 GREAT QUEEN ST., LONDON, W.C. 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


The following is one of the many testimonials to the value of 
these Plates for scientific work :— 


“JENA. 

‘It will perhaps not be without in'erest to you to hear of oe ¢fficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving ata 
velocity as high as g00 metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) will 
furnish the most striking testimonial of the value of your article. [1 the 
above paper and also in the ‘“‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was only 1/100,cooth of a second, the pictures are wonderfully sharp and 
clean, and exhinit a grain resembling that of collodion plates, which latter 
property renders the plates specially suitable for stellar photography . 
“Yours respectfully, 

“sig. Dr. Ludwig Mach.’’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain :— 


THOMAS CHRISTY & CO., 


4,10 & 12 OLD SWAN LANE, LONDON, E.C. 
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MUIRHEAD 


Makers of 

PORTABLE all Kinds of 
COIL, Electrical 

Fitted and X-Ray 

with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 


PRICES. 
10’ COIL FOR X-RAY 


10’ COIL FOR WIRELESS 


TELEGRAPHY, H21 A liberal discount off 
2 these prices. 779 Westminster. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion, which will greatly enhance 
the pleasure derived from their tour. 
OsveRsE. REVERSE. 


Telezrams: 
Secohm, London.”’ 


Telephone : 


All other air 
pumps superseded. 


TH 


E 
“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


“ Extraordinary 
results are obtain- 
able with this Ane- 
roid.”’— 


ED.WHYMPER. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
24:5:0. LIST F.45. 


Pulsometer Engi eeri os 


% 


Used in all the American and Colonial Surveys. 


THERMOMETERS for STUDENT WORK 

| as specially produced for the Laboratories of 

[the Royal College of Science and City and 
Guilds Institute. 


Catalogues, Estimates and all Information free by Return Post, 


JAMES J. HICKS, 


Is, 9 & 10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF BOTANY. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 
By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated 
from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.S¢,, 
Senior Assistant in Botany, University of Glasgow. With 686 Illustrations, in , in part © coloured. Medium 8vo. 18s. net, 


BOTANY FOR BEGINNERS. By 
ERNEST EVANS, 4th Impression. Globe 8vo. 2s. 6d. 


PRACTICAL BOTANY for BE- 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and | 


D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 
Globe 8vo. 35. 6d. 

A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. 10s. 6d. 

LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous behesteetions. Feap. 8vo. 45. 6d. 

FIRST BOOK of INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 


Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo.° 6s. 


BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. 1s. 


The STUDENT’S FLORA of the 
BRITISH ISLANDS. By ph. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 


STRUCTURAL BOTANY: : or Organ- | 


ography on the Basis of Morphol To which is added 
The Principles of Taxonomy and Phytography, and a 
Glossary of Botanical Terms. By ASA GRAY. §8vo. 


. 6d. 
BOTANICAL TABLES. By A. B. 


BUCKLEY. Feap. 8vo. 1s. 6d. 


FIRST LESSONS in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.LS. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a —" course. By WILLIAM F, GANONG. 
Crown 8vo. 


A UNIVERSITY TEXT-BOOK OF 


BOTANY. By Prof. DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


LABORATORY PRACTICE FOR 
BEGINNERS IN yee By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 

The BOOK of the ROSE. By Rev. A. 
FOSTER- — Illustrated. Second Edition. 
Crown 8vo. 6s. 

CYCLOPAEDIA OF HORTICUL- 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo, Vol. I., A.-E. Vol. II., F.-M., 
Vol. III, N.-Q., Vol. IV., R.-Z. 215, net each. 


BRITISH FOREST TREES and their 
SYLVICULTURAL _ CHARACTERISTICS _ and 


TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


BIOLOGICAL LABORATORY 
By P. H. MELL, Ph.D. Crown 8yo, 

INTRODUCTION to THE STUDY 
OF SEAWEEDS. By GEORGE MURRAY, F.R.S.f, 
Illustrated. Crown 8vo. 7s. 6d. 


TIMBER and some ot its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S, 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 75. 64. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 85. 64. 


THE YEW TREES OF GREAT 
BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. 8vo. tos. net. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 45. 6d. 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 45. 6d. net. 


FLOWERS, FRUITS, and LEAVES. 
By LORD AVEBURY. With numerous _[Ilustrations. 
6th Impression. Crown 8vo. 45. 6d. [Nature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By LORD AVEBURY. Crown 8vo. 45. 6d. 
(Nature Series. 


FLOWERS AND FERNS in their 


HAUNTS. By MABEL OSGOOD WRIGHT. Illus. 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. Crown 8vo. 5s. 


VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotmen Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With Thirty-eight Illustrations. Pott 8vo. 15. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. ByJ. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations, Pott 8vo. Is. 


GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by J 
WRIGHT, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By IER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. WRIGHT, F.R.H.S. Pott 8vo. ts. 
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PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK | 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 

minimum monthly balances when not drawn below £1oo. 
Advances made to Customers, and all General Banking 

Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. | 


Hinerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CoO., 
MINERALOGISTS, &c., 
ToScience& Art - Colonial Museums, &c 


{ KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 

THE MOST PERFECT. No Flickering. Superb Mechanism. 

Price £27 70. The Moto-Photo Camera for taking the Pictures. 

Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTaNn 
GUINNESS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid P Cheap Lantern Outfits in the World. — 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List of — 
60,000 Slides and 300 Lecture Sets, Science ee Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N | 


O.P.L. 
abuse TO NORWAY. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, for a series of short Cruises to the 
NORWEGIAN FIORDS, 
leaving Hull 30th July, and 13th and 27th August. 
13 DAYS for 10 Guineas and upwards. 


F. GREEN & CO. Head Office : 
Managers (ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For e apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to the West End ranch Office, 28 Cockspur Street, S.W. : , 


£19 12 NORWAY.—S.Y. M/DNIGHT SUN, 
gs. 3178 Tons. Two Berth Cabins. No Upper 


ss Berths in the Ship. Finest Yachting Steamer 
afloat. Compare Itineraries. Sailing July 30th; August 13th and 27th. | 


Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. | 


WATKINS DONCASTER, 


TURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp) Post free on application 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 

patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to. Natur. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ H s, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 


| Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
| other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


| or preserved by the best methods :— 


onium; Hormipbora (preserved); Leptoplana ; us, Amphii 4 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia Caryophyllia, Alcy- 


| Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinur, 


Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE,—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘“‘ Puusts,’? Lonpon. 


SUBSCRIPTIONS TO ‘* NATURE.” 
& s. da.|Toact Places Aproap:— £ s. d. 
Yearly . - 8e Yearly . 6 
Half-yearly om% 6! Half-yearly . &ag 6 


Cheques and Money Orders payable 


CHARGES FOR ADVERTISEMENTS. 

“Three Linesin Column . o 2 Quarter Page, or Hal: 
One Eighth Page, or Quarter Halfa Page, oraColumn 3 5 o 
Column - ©18 61 Whole Page . ° 
* The first line being in heavy type is charged tor as wo Lines. 


to MACMILLAN & CO., Limited, 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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4 IMPORTANT ANNOUNCEMENT. 


y'Arsonval’s Latest (1904) Apparatus, 
DISPENSING WITH COILS & INTERRUPTERS. 


FOR PRODUCING 


X-RAYS & HIGH-FREQUENCY CURRENTS. 


(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 


This apparatus (exhibited by Messrs. Gaiffe in Paris) has been already erdores by many of the chief workers jp 
Electro-Therapeutics in France and England. 
Shown for the first time in England at the meeting of the British Medical "Association, Oxford, July 26th to 29th. 


Descriptive Pamphiet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 
The TWO in ONE FIELD GLASS 


Watson’s DISTAX (Regd.). 


ADVANTAGES NEVER PREVIOUSLY OFFERED. 


IN \a high power Prism Glass of finest quality for outdoor use, 


An ordinary (non-prism) smali sized Pocket Glass for th 
COMBINATION!” theatre and dull light. Either at will. 


LONDON MADE. COMPACT SIZE. 


LIGHT WEIGHT. 


UNSURPASSED PERFORMANCE. 


Two » Prism Glass and ordinary Field ines, Prices. 
bes £5 100 
“Distan” Glass only (not convertible), in best case 150 
SPECIAL.—ORDINARY FIELD GLASSES can be qonyerted tate 
Prism Glasses on the Distax System, at a cost of “ 22 50 


Send for booklet giving illustrated description of this new and wonderful Field Glass to 


Ww. WATSON & SONS, 


Contractors to the Admiralty and War Office, 
Established 1837, 313 HIGH HOLBORN, LONDON, W.c. 


GouNTRY ELOUSE LIGHTiInG 


LARGER 
INSTALLATIONS 

| GIVE STILL 

MORE REMARKABLE 

| RESULTS. 


FAR 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


be entalned ENGINE AND, of fuel per hour by using a CROSSLEY 
El ic Current for 100 16-c.p. lamps can obtained for r ps nga 
GAS ENGINE and Dyname eombined, running on a CROSSLEY SUCTION GAS PLA 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


IL Enable Subjec to take Photographs of Distant or Inaccessible 
ects of sufficient size to be of practical value. 


| @@ Indispensable for use in all departments of Natural 
% Ty, 3 History Field Work (especially Ornithology), and also 
to Architects. 


Price from £38 15s. 


| 

a LL ME VERS PATENT) MODERATE POWER 
STICMATIC LENS = -PHOTO 


1 i Prices and Particulars on application. Estimates ana 
| advice free. 

Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLMEYER, Ltd ’ 


(These Attachments can be fitted to any good Lens.) 25 Newman Str eet, London, W. 


Printed by Ricnasp Ciav AND Sons, Limitep, at 7& & Bread Stree: Hill, Queen Victoria Street, in the City o: London, and publisne 1 oy MACMILLAN 
anv Co., Limitep, at St. Martin's Street, London, W.C,, and ‘THE MAcMILLAN Company, 66 Fifth Avenue, New York. —Tuurspay, July 21, 1904 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


WORDSWORTH. 


No. VOL. 70] 


THURSDAY, JULY 28, 


1yO4. [PRICE SIXPENCE, 


Registered asa at the General Post Office.] 


[All Rights are 


SELF-RECORDING BAROMETER. 


Recording barometric on rotating chart 
for a week without rewinding. Walnut case with bevelled 
glass panels. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince 
of Wales, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 


Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, on mnoetied 
to National Physical a f , Teddington, fitted for Gas, W: 
ectricit 
Catalogue of Chemical and Physical Aapavates, 350 fp. and 1200 
Illustrations, free on application. 
saan BENCHES AND FITTINGS TO SUIT ur LEE UIREMENTS. 


COMMERCIAL STREET 


-GRIFFIN’S 
Illustrated and Descriptive 
CATALOGUE 


ELECTRICAL APPARATUS 


(ELEVENTH EDITION) 
Is NOW READY. 
216 pages Roy. 8vo, with nearly 600 illustrations, 
useful tables, four-figure logarithms, &c. 


PRICE ONE SHILLING. 


A copy will be sent POST FREE on application to readers of 
this Journal. Please mention this announcement when writing. 


JOHN J.GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, LINCOLN’S INN 
FIELDS, LONDON, W.C. 


THE “CAMDEN” 
GAUGE MEASURE. 


An improved Graduated Glass Measure or 
5 inch Rain Gauge, to facilitate and render 
more accurate the taking of readings. 


THE SPECIAL FEATURES ARE— 


DOUBLE GRADUATION. 
CLEAR NUMERATION. 


DETERMINATION OF A “RAINY 


DAY.” 
Approved by Dr. H. R. MILL, Editor of 
© British Rainfall.” 


> Full description with price on application to— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
SESSION 1904-1905. 

The COURSES of INSTRUCTION at the Institute’s CenTRAL 
Tecunicat Coutiecs (Exhibition Road) are for Students not under 16 
of age; those at the Institute’s TecunicaL CoLLEeGE, Finsbury, 
‘or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or fram the Head Office of the Institute, Gresham 
College, BasingWall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 

emical and other Manufacturers, and Teachers. The College is a 
**School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


Civil and Mechanical Engineering } 
Inst. E.E. 


Rlectrical Engineering 
Mechanics and Mathematic «. O. Hewrici, Ph.D., LL.D., F.R.S. 
OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Srreet, City Roap, E.C.) 

A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 

Professors :— apt pe PRS 
‘ . P. THompson .Sc., F.R.S., 

Physics and Electrical Engineering { Principal of the College. 
Mechanical Engineering and\W. E. Dacsy, M.A.,_ B.Sc., 

Chemistry one R. F.R.S., F.LC. 

City and Guilds of London Institute, 

. Gresham College, Basinghall Street, E.C. 


UNIVERSITY OF BIRMINGHAM. 
SESSION 1904-5. 
SCHOOL OF MINING. 

Professor—R. A. S. REDMAYNE, M.Sc., M.I.M.E., F.G.S. 
Demonstrator and Surveying Assistant—E. H. ROBERTON, 
M.Sc., M.I.M.E. 

The School of Mining meets the requirements of those who intend to 

become :— 
Practising and Consultative Mining Engineers. 
Colliery Managers. 
Managers of Metal Mines. 
Teachers of Mining. 
Mine Surveyors. 
Land and Estate Agents. 
Land Uwners, Owners of Collieries, and those generally interested 
in Mines and Quarries. 

The Complete, or Degree, Course includes the following subjects :— 
Martuematics—Professor R. S. HEATH, M.A., 
Puysics—Professor J. H. POYNTING, Sc.D.. F.R.S. 
PERCY F. FRANKLAND, M.Sc., Ph.D., 


W. E. Ayrton, F.R.S., Past Pres. 


GEOLOGY aNv MINERALOGY— Professor CHARLES LAPWORTH, 
LL.D., F.R.S., F.G.S. 
ENGINEERING—Professor F. W. BURSTALL, M.A., M.I.C.E., M.I.M.E. 
Minin (Coal, Metal, Surveying)—Professor R. A. S. REDMAYNE, 
M.Sc., M.1.M.E., F.G.S. 
METALLURGY AND AssayinG—Professor THOMAS TURNER, M.Sc., 
A.R.S.M., 
_ In connection with the Mining Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Summer 
Mining School will also be held in the Long Vacation in some mining 
district either at home or abroad. 
he Mining Courses are so arranged as to provide for :— 
Full, or Degree, Course—three years. 
Diploma in Mining—two years. 
Occasional Mining Students—a complete Course in one year. 


Full particulars may be had on applying to the Secretary of the Uni- 
versity. 


WANDSWORTH TECHNICAL 
INSTITUTE. 
THEORY AND PRACTICE OF EDUCATION. 
For SECONDARY TEACHERS. 

A class will be held in the Theory and Practice of Educaticn, for the 
benefit of teachers who desire to be placed on the Register of Secondary 
Teachers (Column B). 

The Course, which will be spread over two years, will include the sub- 
jects of the London University Diploma in Education. 

The Lectures will be held at the Institute on Monday evenings, com- 
mencing in November after the degree examination. 


Fee for the Session, £2 2s. Full particulars may be obtained from the 
Technical Institute, Wandsworth. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R)) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Lab ies for El y, Advanced and Honours students, 


exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure oy 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


Atthe SOUTH-WESTERN POLYTECHNIC, Manresa Road, Chelsea, 

.W., Day College Courses of thirty hours per week will be conducted and in 

reparation for the London University Degrees of B.Sc. in Mechanical and 

lectrical Engineering, in Chemistry, Physics and the Natural Sciences, 
The composition fee for the Session of three terms, 1904-1905, is £15, 
These Courses are recognised for ‘‘ Internal Students” of the a 
and consist of lecture and laboratory instruction. The Courses are con- 
ducted by :—MECHANICAL ENGINEERING, W. W. F. Pullen and 
L_D. Coueslant; ELECTRICAL ENGINEERING, C. F. Smith 
CHEMISTRY, J. B. Coleman and J. C. Crocker; MATHEMATICS and 
PHYSICS, S. Skinner, W. H. Eccles, J. Lister and L. Lownds ; BOTANY, 
H. B. Lacey and T. G. Hill; GEOLOGY, A. J. Maslen. In the evenings 
similar Courses will be conducted, but at reduced fees. Also TECHNICA 
DAY COURSES of three years’ duration have been arranged as a pre- 
paration for the Engineering, Electrical and Chemical and Metallurgical 
professions. The Laboratories and Workshop are open for RESEARCH 
under the direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary, who 
will send either the Day College Prospectus and Calendar or the Evening 
=~. Prospectus for 3}¢. The Prospectuses may be had at the Office 
for 1d. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


ScHoot oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SEssion OcroBER 3, 1904. 

AL Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. . 

Graduates of other Universities may, after two years’ study or research, 
take a Master’s Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—(1) Chemistry and Physics, County School. £150 to 
commence. (2) Chemistry and Botany. £140 to commence. (3) Assis- 
tant Lecturer in Chemistry, Technical Institute. £125. (4) Chemistry 
and Agriculture. £120. (5) High Mathematics. £100, resident, 
School in Cork. (6) Mathematics and Physics. £120. (7) Chemistry, 
Physics and Drawing. £120. Particulars of the above will be sent on 
application, and also early notice of all the best September vacancies as 
they occur. Address—Messrs. GrirFiTus, SmivH, & Smits, 
Tutorial Agents (Estab. 1833), 34 Bedford Street, Strand, London. 


UNIVERSITY COLLEGE, SHEFFIELD. 


The Council are about to appoint a JUNIOR DEMONSTRATOR in 
CHEMISTRY. Duties to begin September 29 next. 


For further particulars apply to : 
W. M. GIBBONS, Registrar. 


For other Scholastic Advertisements, see page cxi, also pages 
ii and iii of Supplement. 
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GEORGE HERIOT’S TRUST. 
HERIOT WATT COLLEGE, 
EDINBURGH. 
. A. P. Laurig, M.A., D.Se., F.R.S.E. 
DAY TECHNICAL COLLEGE. 

THREE YEARS’ COURSE IN MECHANICAL ENGINEERING 
AND ELECTRICAL ENGINEERING, AND FOUR YEARS’ 
COURSE IN TECHNICAL CHEMISTRY. 

WINTER SESSION opens October 4, 1904, and closes April 28, 1905. 
These Courses are recognised by the University of Edinburgh as qualify- 

ing for the degree of B.Sc., and also by the Institute of Chemistry. 

Ce position Fee for Engineering Courses, £12 12s. per Session. Com- 
position Fee for Chemistry, First Session, £12 12s.; Second Session, 
£12 125.3; Third Session, 15s. ; Fourth Session, £15 

An Entrance Examination for students who wish to study for the College 
Diploma in Engineering or Chemistry will begin on September 26, 1904, 
| a have been made with leading engineering firms in Edin- 
burgh and elsewhere whereby students may combine their apprenticeship 
with their studies at the College. A similar arrangement has been made 
for Brewers’ Apprentices, and special facilities are offered to Chemistry 
Students for the study of the Analysis of Fuels, Gases, and Coal Distillation 
ye- Products. 
hs ‘Day College Calendar, which contains full particulars, may be had 


on application to the Principat at the College. 
DAVID LEWIS, Treasurer. 


Principal 


20 York Place, Edinburgh, 
July 21, 1904. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 3. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the ye 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 

J. H. FISHER, B.S.Lond., Dean. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS, to be competed for in September, 


I 
tivo OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 years of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the value of 
£150, and another of £60, open to Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, of the value of £50. 

Full particulars may be obtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 

roceeding to the University Degrees in Science or in Letters, and for the 
Diversity Diploma in Theory and Practice of Teaching. Special facili- 
ties are offered for the study of Agriculture, Applied Chemistry, Mining, 
and all branches of Engineering and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 26. 

Lectures begin October 4, 1904. 


Prospectuses on application to the SECRETARY. 
(THEORY AND 


COACH I N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
goer and MICROSCOPY for INSTITUTE OF CHEMISTRY 


FREDERICK DAVIS, The Laboratories, 


Registered in Column B (Advanced Education), 
Teachers Registration Council, Board of Education, 


49 and 5x ImperiaL Buitpincs, LupGate Circus, E.C. 


TO MATHEMATICAL MASTERS.— 


Required, Chief Lecturer in Mathematics for Important Technical 
Institute. Salary, £200 per annum. Immediate application desired. 
Address—Grirritus, SmirH, Powett & Smitu, Tutorial Agents, 
34 Bedford Street, Strand, London. 


RADIUM BROMID 


OF HIGH ACTIVITY 


FROM STOCK, 
in 5 mg. Tubes only. 


Price ws net each. 


CASH WITH ORDER. 


W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH ST., W. 


Telegrams : Martindale, Chemist, London. 
Telephone: 1797 Paddington. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/- 


Eee Send for New Booklets, post free to readers of ‘‘Nature,” 
or call and see results ohtained by amateurs. 


for other Scholastic Advertisements, see page cx, also pages 
ii and iii of Supplement. 


SANGER-SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 

Jan. 27, 1904 :— 


**lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 

is of course a great acqui-} 
sition as a light gatherer.” 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 

No. 6, No.8, £5 10s. No. 10, £6. No. 12,£6 10s. 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & co., H.M. GOVERNMENT, | 


428 STRAND, and Branches, LONDON. 


JAMES WOOLY Sons.C0 


BRIDGE. 
MANCHESTER. 


RADIUM. 


(BROM. PUR.) 


FROM STOCK ON HIRE, 
in or at 
1, 24,& REASONABLE 
tubes, PRICES. 


Pitchblende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 

Aeschynit, 2/- per 

parteite (see Nature, March 31, 1904, page ), 2/- iece. 

Chiorophane, 2/- per piece. Samarskite = 

Zinc and yellow, 2/6 per tube. 

Rad. Residue, 2 rtube. Polonium, 21/- per gram ; 11/+ }-gram. 

Polonium on Bi. : , 25/-. Willemite, 2/- per oz. 

wt. Sandstone, 5/- to BO/-. (See Nature, June 23, 1904, 
page 1 

Monazit, er oz. Monazit Sand, 1/- per oz. 

Diamond chips and powder, 10/- per carat 

Euklas, Hiddenit. Wagnerit, Phosgeni 

Bar. Plat. Cyan., "for Screens, 3/- gramme, sor oz. Crystals, 4/- 
gramme. Screens, js per square inch. 

Radio-active screens, 6d. per square inch. Willemite 
screens, 6d. per square inch. (special), 21/- 

Spintharisecopes (special), 21/-, 10/6 and 7 

Selection of Minerals in b boxes, 2/6, 5/6, 10/6 A 21/-. 


NEW ZEALAND VEGETABLE CATERPILLAR; 2 to 3 inches 
long, with a stem showing fructification growing out of its h Specimens 
may be had from 10/6 to 21/=, according to quality and size. 


Ber See Nature, May 12, 1904, page 44. 
Goods may be returned if not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
71 & 73 DUKE ST., GROSVENOR SQUARE, W. 


DIE’sS 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, Geology, 
Physical Geography and Ry Zool ogy. 
PHILOSOPHY and YCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient pod Assyriology, Egyptology, 
MYTHOLOGY Lore and Primitive Culture. 
MODERN NISTO RY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 


ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 


(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s.; Half-Yearly 25s. ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 

FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 
(Parcel Post Exchanges.) 

ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Subscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 


MUDIE’S LIBRARY, LTD. 
Head Office: 30 NEW OXFORD ST., 
LONDON. 


Branch {241 BROMPTON Roan, 
Offices \48 QUEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a i of the 44-in. 

Spark cy Coil designed and made by my firm for SPorTiswoopeE, 

q-, F.R.S. 

NEW TRIPLE POLE MERCURY BREAK, giving a stream-like effect 
when used with ApPe a Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fuperatne adopted for South Africa, with Batteries, small 
Steam Motor, & ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, a, 0. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 


WORKS. 


BRANCHES— 


LONDON: FRANKFORT o/M. 
29 Margaret St., HAMBURG. 
Regent St., W. VIENNA. 
ST. PETERSBURG. 


MICROSCOPES 

For Physicians 

and all Scientific 
Purposes. 


PHOTO- 
MICROGRAPHIC 
AND 
PROJECTION 
APPARATUS. 


ILLUSTRA TED PAMPHLET 3,’ ‘POST EE ON APPLICATION. 


MARGONI'S WIRELESS 


TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY crux WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works: CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


PATENT TUBE 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum of 
any Gas to a degree never before 
attainable. 


amu—We can s upply FROM STOCK a 


RADI U limited number of 5 tubes of 


highest activity. PURE RADIUM BROMIDE of the 


A. GALLENKAMP & CO., 
19 & 21 SUN STREET, FINSBURY SQUARE, TLONDON, E.C. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly and 
correctly carried out for Scientific Men, Laboratories, 
&c., from rough Drawings, or repaired. 


Inventors’ Ideas Worked out as per Instructions, 


A. C. COSSOR, 64, Farringdon Road, London, £.¢. 


(CONTRACTOR TO H.M. GOVERNMENT). 
For Photography, Unsurpassed for fine definition 


Srecet LEICESTER, 
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MACMILLAN & CO.’S NEW BOOKS, 


IMPORTANT NEW WORK ON MANCHURIA. 


MANCHU MUSCOVITE. 
By B. L. PUTNAM WEALE. 


Being Letters from Manchuria written during the Autumn of 1903. With Map and Illustrations. 8vo. LOs. net. 


7/MES.—‘ An unusually interesting and suggestive work, which may be cordially recommended to all who wish to 
enlarge their knowledge of Manchuria.” 


SUNDAY SUN.—* Quite fascinating reading. Indeed, it would have been difficult to pack into a volume of the 
size more illuminating material for the understanding of the present situation in the Far East.” 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, 
Special Magistrate and Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” 
With numerous Illustrations. 8vo. 21s. net. 


DAILY NEWS.—* It is only necessary to state that the present volume is a worthy supplement to ‘The Native Tribes 
of Central Australia,’ for everyone who has read the former book will turn with eager expectation to the new work ; that was 
regarded by competent ‘udges as the best book ever published on a savage people ; this in no wise falls short of it.”’ 


ame 


SECOND EDITION NOW READY. 


THE THEORY OF HEAT. 


By THOMAS PRESTON, M.A., D.Sc., F.R.S. 
Second Edition, revised by J. ROGERSON COTTER, M.A. 8vo. 18s. net. 


THIRD EDITION. ENTIRELY REWRITTEN AND ENLARGED. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. 
In Two Volumes. With 53 Illustrations and numerous Tables. Medium 8vo. 36s. net. 


SECOND EDITION, THOROUGHLY REVISED. 


MACMILLAN’S GUIDE TO SWITZERLAND. With 31 Maps and 6 Plans. Globe 


8vo. 55. net. 


NEW IMPRESSION NOW READY. 


WOOLWICH MATHEMATICAL PAPERS FOR ADMISSION INTO THE ROYAL 


MILITARY ACADEMY FOR THE YEARS 1894-1903. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 
8vo. 6s. 


PRACTICAL GEOMETRY FOR BEGINNERS. By V. Le Neve Foster and 


F. W. DOBBS, Assistant Masters at Eton College. Crown 4to. 2s. 6d. 


SCHOOL WORLD.—* Pupils who work through the course laid down and are guided in their work by a sensible teacher 
will have gained a very extensive knowledge of the properties of geometrical figures, and will have acquired habits of accuracy 
and neatness that will be of lasting service.” 


AUGUST NUMBER NOW READY. 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 75. 6d. NET, 
CONTENTS. 
The New Regulations for Training Colleges._-The New Regulations for Secondary Schools. 
I. By H. Bompas Smith, M.A. II. By C. M. Stuart, M.A.—Glass-Working for School Laboratories. II. (Illustrated.) By 
the Rev. A. H. Fish, B.A., B.Sc. —The School Class-Room,. (Illustrated.) By Alan E. Munby, M.A.—An Amalgamation 
of the Old and New Methods of Teaching French. I. By Neville W. Ross, B.A., B. és L._—The Training 
of Secondary-School Teachers at the Universities. VII. Durham University.—The Study of Foreign 
Languages in the Navy. By de V. Payen-Payne.—London at School. (Illustrated.)—Elizabethan Critical Essays.— 
Old-Time Schools and School-Books.—Professor Rein at Manchester.—The Handling of Young Children. By P. A. 
Barnett, M.A.—The Normal Schools of the United States.—Points of View.—History and Current Events.—Items of Interest. 
General ; Scottish ; Irish ; Welsh.—Common Examination for Entrance to Public Schools. Papers set in 1904.—Reviews of 


Recent School-Books and Apparatus.—Correspondence : The Treatment of Tangents by the Method of Limits. By J. M. Child, 
B.A., and Prof. George A. Gibson, M.A.—Mutual Aid. 


MACMILLAN & CO., LIMITED, LONDON. 
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WATKINS & DONCASTER, . 
FIRE OFFICE. | NATURALISTS, 


Z. ff ‘9LOMBARD ST., E.C.. and 57 CHARING CROSS, S.W. CABINETS AND APPARATUS 
STASLISHED 1782 
Moderate Rates. Absolute Security. Hlectric FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
Lighting Rules Supplied. Liberal Loss Settlements. BRANCHES OF WATURAL HISTORY 
Prompt Payment of Claims. SPECIAL SHOW-ROOM FOR CABINETS. 
1 to LOSSES PAID OVER £26,000,000. | De Our Catalogue (96 pp.) Post free on application. 
| _N.B.—For Exeellence and Superiority of Cabinets 
K K A N Apparatus, references are mit to distinguished 
ame patrons, Museums, Colleges, . 
(ESTABLISHED 1851) | & LARGE STOCK OF INSECTS, BIRDS’ EGGS 
TWO & A-HALF per cent INTEREST AND SKINS. 
allowed on Deposit Accounts repayable on Demand. | Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
Accounts opened. 2% interest allowed on true to Natur. 
| All Books and Publications on Natural History supplied. 
vances made to ustomers, an en Bankin | 
Business transacted. | 36 STRAND, LONDON, W.C. 
Apply Sec, Southampton Bldgs, and High Holborn, London. | (Five Doors from Charing Cross.) 
ibes Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Was Collections of above for Prospectors, Mining Engineers, ALB ERT EDWAR D JAM RACH 
Technical Schools, and for Private Study. (Late CHARLES JAMRACH), A 
RADIUM, PITCHBLENDE, &c. 
180 ST. GEORGE STREET EAST. 
Imple ts of S Warfare, Idols, Sacred Masks, P: Pottery, ? 
JAMES R. GREGORY & CO., "Netsuiis Chins, Gongs, Shells, and other Curios 
MINERALOGISTS, &c., 
To Science & Art ——_ British, Indian, & Colonial Museums, & 
Mee Stores :— | ROCKS, MINERALS, FOSSILS. 
1 KELSO PLACE, STANFORD RD., KENSINGTON, W. _ For Collectors, Students, Technical Schools, Colleges, &e. 
HUGHES’ PHOTO - ROTOSCOPE, CINEMATOGRAPHS. Coal Meastie Rocks'and Fossil, 1218; do, 
THE MOST PERFECT. No Flickering S P Adapted for the Board of Education Examinations in 
g- Superb Mechanism. | Geology, Physiography, and Mineralogy. ve 
Price £7 7 0. 5 —. er taking the Pictures. | A large stock of Minerals, Rocks, Fossils and Microscopic Objects for ¢ 
see Mr, Hucuas' PATENT COMBINATION OPTICAL LANTERN, | sont 
&c. Miniature Triple Lantern constructed for B. J. Mau , E t | nets, Geologists’ Hammers, eae = ate Semmeraaen 
New Oxyhydrogen Lanterns for De De- | Boxes, Models of Crystals, &c., &c. 
monstration. M ent Results. Docwra Triple, Prize Medals, Highest NEW CATALOGUE POST FREE. 
NEsS, atent am engo cience ter 
4-inch Condensers, Lamp, | THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
value. — Sets. he World. 
be e tern t ern Outfits in the Wor 
Grandly Illustrated Catalor 80 choice E 6d. 
ides an: Pane cture Sets, lence Su ts lews 
Postage, 2d. mphlets Free. W. C. HES, Sructauist, TH E M ICROSCOPE. 
8 TO NORWAY. pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
nd The ORIENT-PACIFIC LINE will despatch the $.S. CUZCO, THOMAS BOLTON, 
3918 tons register, for a series of short Cruises to the 25 BALSALL HEATH ROAD, BIRMINGHAM. 
her NORWEGIAN FIORDS, 
‘acy leaving Hul! 30th July, and 13th and 27th August. MARINE BIOLOGICAL ASSOCIATION 
1Q DAYS for 10 Guineas and upwards OF THE UNITED KINGDOM. 
F. GREEN & CO. Head Office : THE LABORATORY, PLYMOUTH. 
epee ANDERSON, ANDERSON & CO. Fenchurch Avenue. The following animals can always be supplied, either living 
pene apply to the latter firm at 5 Fenchurch Avenue, E.C.,or | or preserved by the best methods :— c 
wae ranch Office, 28 Cockspur Street, S.W. Sycon ; Clava, Obelia, Sertularia; Actinia, Tealiay Corvephyiia, Alcy- by 
rodite, nico! ice. erebella anus, 
12 12 NORWAY.—S.Y. M/DNIGHT SUN, Gammarus, Liga Mysis, Nebalia, Carcinus; Patella, 4 Eledone, 
s. Two Berth Cabins. No Upper | pectens Holothuria, Asterias,. Echinus, 
erths in the Ship. Finest Yachting Steamer Ascidia, Salpa eserved), S llium Raia, &e., &c. 
Is. afloat. Compare Itineraries. Sailing July 30th; August 13th and 27th. For prices and more detailed lists apply t to. 
he Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. Biological Laboratory, Plymouth. THE DIRECTOR. 
ing NOTICE.—Advertisements and business letters for Naturg should be addressed to the Publishers ; Editorial Pe 
gn Communications to the Editor. The telegraphic address of Nature is ‘‘ Puusis,”” LONDON. 
ee SUBSCRIPTIONS TO “‘ NATURE.” CHARGES FOR ADVERTISEMENTS, 
s. d.|Toatt Praces Aproap:— s. d. | s.d. Ls. da 
Yearl +k Year! | *Three LinesinColimn . o 2 6, Quarter Page, or Half 
ild, Half-yearly - 6 Half-yearly .  . - 6 | One Page, or Quarter Halfa Page, oraColumn 3 5 o 
Quarterly Quarterly Colum o 18 6] Whole P. 60 


ba The first line being i in sana type is charged 4 as Two then 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NATURE. 


NEW EXPERIMENTAL SETS 
- OF APPARATUS - 


— FOR — 


Wireless Telegraphy. 


THE CHEAPEST AND MOST COMPLETE. 


—_ 


ELEMENTARY FORM for Lecture Table 
£1 10s. net the complete set. 


SCIENCE SCHOOL TYPE, with Aerial Masts, 
£5 net the complete set, 


IN TWO WALNUT BOXES WITH LOCK AND KEY. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admivalty, War, India, and Colonial Offices, &c. 


[Juty 28. 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


WANNER 


FOR 
MEASURING TEMPERATURES 
FROM 
900° C. to 2000° CG. or 4000’ C. 

The instrument can be used by any intelligent 
workman. 

The temperature of any substance ¢ ean be ascer- 
tained where the light of that substance ean be 
seen; distance is immaterial so long as the field 
of view is fairly well filled with the light. 

The Wanner Pyrometer may be seen at the Show 
Rooms of 


TOWNSON & MERCER, 
34 CAMOMILE STREET, 


the Sole Agents for the United Kingdom. 


EXPERIMENTAL GLASS BLOWING 


FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from Rough Sketch, 
as executed by us for many years for London University, Owens College, Manchester, and 
the principal Institutes throughout the Kingdom. 


LISTS :—Chemical Apparatus — Chemicals — Balances — Assay — Thermometers - Electrical 
Apparatus— Focus Tubes, X-Raw, and Wireless Telegraphy Apparatus—free on eeeeen. 


C.E. MULLER, ORME & CO., LTp., 148 HIGH HOLBORN, LONDON. 


The Co.’s Standard 


THE LONDON STEREOSCOPIC CORPANY 


hawe the” 
Largest Stock of High-class 
Cameras and Prism Binoculars 
in London. 


CAMERAS FIELD GLASSES 
NATURALIST. 
YACHTING, 
and HUNTING, 
TRAVELLER. ETC. : The Co.’ “3 Goerz Trieder 
Binocular. 
Write for particulars from the Prices from £5 5 0 


ed “Richarp CLAY AND Sons, LimiTED, at 7& 8 Bread Stree: Hill, 
Lim1Tgp, at St. Martin's Street, London,W.C., and Tug Comvany, 66 Fifth Avenue, New York. uly 28, 1904. 


Queen Victoria Street, in the 1 oy MacmiLtan 
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TIRDADY 


AUG 18 1904 


A WEEKLY ILLUSTRATED ) JOURNAL OF SCIENCE 
“ To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


*—WoRDS WORTH. 


No. 1814, Vou. 70] 


THURSDAY, AUGUST 4, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


RADIUM. 


We have a limited Ragen | of Radium Bromide of very | 
high radio-activity. 
5 m/g. in tube #15 
10 m/g. mounted in special cell for medical 
and experimental work, in lead case for 
the pocket £30 


SPINTHARISCOPES 


with small quantity of Radium, for showing brilliant 
emanation effects of Radium. 


Simple form 
Best form, with movable pointer 21/- 
Microscope Slide 10/6 


Special for on Radium. 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the King, 
H.R.H. the Prince of Wales, and the 
Government. 


3 FLEET STREET, LONDON. 


10/6 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 

LABORATORY and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
pune BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEE 


THE NEW BOOK 
PRICE ONE SHILLING. 


Gootainins, an original description of the prirciples and 
function of ae photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
eeomaeey and the effect of lenses on results. The 
chief types are discussed and n> y by means of 
figiee diagrams. Also an appendix on the Gauss 
heory and on a new system of lens testing. The book 

is entitled 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE,” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 


For the Weather and for Measuring Heights. 
POCKET HYGROMETERS 
For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 


TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 
Illustrated Price Lists a Post to all Parts oul the 


GOERZ, ZEISS, and other principal makes of Prism 
Binoculars stocked. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
SESSION 1904-5. 
SCHOOL OF MINING. 
Professor—R. A. S. REDMAYNE, M.Sc., M.I.M.E., F.G.S. 
Demonstrator and Surveying Assistant—E. H. ROBERTON, 
M.Sc., M.I.M.E. 
The School of Mining meets the requirements of those who intend to 
become :-— 
Practising and Consultative Mining Engineers. 
Colliery Managers. 
Managers of Metal Mines. 
Teachers of Mining. 
Mine Surveyors. 
Land and Estate Agents. 
nd Owners, Owners of Collieries, and those generally interested 
in Mines and Quarries. 

The Complete, or Degree, Course includes the following subjects :— 
Matuematics—Professor R. S. HEATH, M.A., D.Sc. 
uysics—Professor J. H. POYNTING, Sc.D.. F.R.S. 
PERCY F. FRANKLAND, M.Sc., Ph.D., 


GEOLOGY MinerRALoGy— Professor CHARLES LAPWORTH, 
LL.D., F.R.S., F.G.S. 
ENGINEERING—Professor F. W. BURSTALL, M.A., M.I.C.E., M.1.M.E. 
MrntnG (Coal, Metal, Surveying)—Professor R. A. S. REDMAYNE, 
M.Sc., M.I.M.E., F.G.S. 
METALLURGY AND AssavyinG—Professor THOMAS TURNER, M.Sc., 
A.R.S.M., F.LC. 
_ In connection with the Mining Classes there will be frequent visits of 
inspection to mines in the neighbourhood of Birmingham, and a Summer 
Alining School will also be held in the Long Vacation in some mining 
istrict either at home or abroad. 
The Mining Courses are so arranged as to provide for :— 
Full, or Degree, Course—three years. 
Diploma in Mining—two years. 
Occasional Mining Students—a complete Course in one year. 
Full particulars may be had on applying to the Secretary of the Uni- 


versity. 


GEORGE HERIOT’S TRUST. 
HERIOT WATT COLLEGE, 
EDINBURGH. 

Principal... A. P. Laurig, M.A., D.Se., F.R.S.E. 
DAY TECHNICAL COLLEGE. 


THREE YEARS’ COURSE IN MECHANICAL ENGINEERING 
AND ELECTRICAL ENGINEERING, AND FOUR YEARS' 
COURSE IN TECHNICAL CHEMISTRY. 

WINTER SESSION opens October 4, 1904, and closes April 28, 1905. 

_ These Courses are recognised by the University of Edinburgh as qualify- 

ing for the degree of B.Sc., and also by the Institute of Chemistry. 

Composition Fee for Engineering Courses, £12 12s. per Session. Com- 
position Fee, for Chemistry, First Session, £12 12s.; Second Session, 
412 128.3 Third Session, y 4 15s.; Fourth Session, £15 155. 

An Entrance Examination for students who wish to study for the College 
Diploma in Engineering or Chemistry will begin on September 26, 1904, 
at 12 noon. 

Arrangements have been made with leading engineering firms in Edin- 
burgh and elsewhere whereby students may combine their apprenticeship 
with their studies at the College. A similar arrangement has been made 
for Brewers’ Apprentices, and special facilities are offered to Chemistry 
Students for the study of the Analysis of Fuels, Gases, and Coal Distillation 
Bye- Products. 

The Day College Calendar, which contains full particulars, may be had 
-on application to the PrinciPac at the College. 

DAVID LEWIS, Treasurer. 

20 York Place, Edinburgh, 


July 21, 1904. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 
Complete Courses of Instruction are provided for Students of both sexes 
aaa to the University Degrees in Science or in Letters, and for the 
Jniversity Diploma in Theory and Practice of Teaching. Special facili- 
ties are offered for the study of Agriculture, Applied Chemistry, Mining, 
and all branches of Engineering and Naval Architecture. 
Matriculation and Exhibition Examinations begin September 26. 
Lectures begin October 4, 1904. 


Prospectuses on application to the SECRETARY. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. London). 
The next Course of LECTURES and PRACTICAL CLASSES for this 
Examination will begin on October 3. Full particulars may be obtained on 
application to the Dean, Guy’s Hospital, London Bridge, S.E. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including practical work, is given 
at St. Thomas’s Hospital Medical School, Albert Embankment. Full par- 
ticulars may be obtained from the Dean. 

Attendance on this Course counts as part of the five years’ curriculum. 


BIRKBECK COLLEGE. 


BREAM’S BUILDINGS, CHANCERY LANE, E.c. 
DAY AND EVENING SCIENCE COURSES (Lectures ang 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


Chemistry _... oo J. E. Mackenzig, Ph.D., D.Sc. 
Physics .. one ALBERT GrirFiTus, D.Sc. 
Mathematics exe E. H. Smart, M.A. 
Botany .... A. B. Renpwe, M.A., D.Sc. 
Zoology ... H. W. Untuank, B.A., B.Sc, 
Geology & Mineralogy .. Ggo. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 

Further information on application to the PRINCIPAL. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours per 
week will be conducted and in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis. 
try, Physics and the Natural Sciences. The composition fee for th- 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for ‘‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, C. F. Smith; 
CHEMISTRY, J. B. Coleman and J. C. Crocker; MATHEMATICS 
and PHYSICS, S. Skinner, W. H. Eccles, J. Lister and L. Lownds ; 
BOTANY, H. B. Lacey and T. G. Hill; GEOLOGY, A. J. Maslen. 
In the evenings similar Courses will be conducted, but at reduced fees. 
Also TECHNICAL DAY COURSES of three years’ duration have 
been arranged as a preparation for the Engineering, Electrical and 
Chemical and Metallurgical professions. The Laboratories and Work- 
shop are open for RESEARCH under the direction of the Principal 
and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectuses may be had at 
the Office for 1d. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


ScHoot oF MopeRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

Aut Courses AND Dg&GREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


UNIVERSITY OF GLASGOW. 


The MEDICAL SESSION will be opened on Thursday, October 13, 
1904. A Syllabus containing full particulars as to the Course of Education 
and as to the Preliminary Examination required to be passed by Students 
before beginning Medical study, may be obtained by applying to 
Mr. W. Innes Appison, Assistant Clerk. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) Chief Lecturer in Mathematics for impor- 
tant Technical Institute. Salary, £200. (2) Mathematical Master for 
Church Institute. £162. (3) Chemistry and Botany. £140 to com- 
mence. (4) Chemistry and Elementary Physics. £150 to commence. 
(5) High Mathematics. School in Cork. £100, resident. (6) Mathe- 
matics and Physics. £120. (7) Chemistry, Physics and Drawing. 
£120. (8) Demonstrator in Chemistry and Demonstrator in Physics. 
Important Secondary School. £110 each to commence.—Particulars of 
the above and many other vacancies will be sent on application. 
Address—Messrs. GRIFFITHS, SMITH, PoweLtL & Smitn, Tutorial 
Agents (Estab. 1833), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see pages Cxx and CXxiV. 
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NATURE 


THE LIGHT-RUNNING 


YOST 


NOTED FOR ITS BEAUTIFUL WORK. 


post free. 


THE YOST TYPEWRITER COo., Lo., 
HEAD O FICE: 
50, HOLBORN VIADUCT, LONDON, EC. 
Branches in all large towns. 


Holiday 
Photography 


On tour make sure of 
your results by develop- i 
ing before it is too late 
to repeat the exposure. 


Tabloid’ srans 
Photographic Chemicals 


Make this easy. A com- 
plete chemical outfit in 
a few cubic inches. 


Sold by all chemists and dealers 
Pamphiet> and particulars free 


BURROUGHS WELLCOME AND Co. 


LONDON, SYDNEY anp CAPE TOWN 


PHO. 98 


} 


X-RAY WORK 
THE NAVY. 


We have the honour to announce 
that we have just received an 
order to supply 17 COMPLETE 
OUTFITS for use on H.M. Ships, | 
and at Naval Base Hospitals. 
This is the fifth successive year 
that we have secured this con- 
tract in competition with all the 
principal makers. 


N.B.—Our Apparatus represents the highest class English | 
workmanship and maximum efficiency at the 
minimum cost. 
Iilustrated List, with Instructions to Beginners, Post Free. 


HARRY W. COX, 


Actual 


Facrory anp OFFICES 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


SANGER - SHEPHERD 


COLOUR PHOTOGRAPHY. 


THE ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 
ease and certainty of an ordinary 
photograph. The best appliance for 4 

all-round work. } 
Prices, complete with filters, from 90/- { 


Send for New Booklets, post free to readers of ‘' Nature,” 
or call and see results ohtained by amateurs. 


SANGER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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SECONDARY SCHOOLS AND PUPIL 
TEACHERS’ CENTRES AT OLDBURY 
AND REDDITCH. 


The Worcestershire County Council require the services of a PRINCIPAL 
for the proposed new Secondary School and Pupil Teachers’ Centre at Old- 
bury. A PRINCIPAL is also required under the same conditions at 
Redditch. Salary in each case, £200 per annum. 

The County Council also require the services of a HEAD LADY 
ASSISTANT at Redditch. Salary, £120 per annum. 

The candidates appointed will be required to take up their duties not 
later than September 19, 1904. 

Applications must be sent in to the undersigned (from whom all further 
particulars may be obtained) not later than Wednesday, August 10, 1904. 

S. G. RAWSON, 

County Education Department, Director of Education. 

37 Foregate Street, Worcester. 


HANDSWORTH EDUCATION 
COMMITTEE. 


TECHNICAL SCHOOL. 

WANTED for September next, an ASSISTANT SCIENCE MASTER 
for the Technical School. The person appointed to devote the whole of his 
time to the duties connected with the appointment, and must be qualified to 
——y meneaaal and Physics (Theor. and Prac.). Classes every evening and 
part day. 

Salary, £125 per annum. 

For form of, application and further particulars please send stamped 


addressed foolscap envelope to 
THOMAS H. MOON, Secretary. 
Education Offices, Handsworth, Staffs., 
July 19, 1904. 


STAFFORDSHIRE EDUCATION 
COMMITTEE. 


An ASSISTANT MISTRESS is required to teach Science and Mathe- 
matics at Pupil Teacher Centres under the Staffordshire Education 
Committee. Candidates must be graduates of a university or possess 
equivalent qualifications. Salary, £130. 

Forms of application must be returned not later than August 15, and can 


be obtained from 
GRAHAM BALFOUR, M.A. 


County Education Offices, Stafford, 
July 26, 1904. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

An ASSISTANT MASTER is required for the Council Central 
Secondary School, Suffolk Street (formerly Municipal Technical Day 
School), to teach Chemistry, Mathematics and Physics. Salary according 
to qualifications and experience : minimum, £100 ; maximum, £160. 

Form of application may be obtained from the undersigned. 

2 JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

July 25, 1904. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 


The Committee requires the services ot TWO ASSISTANT MIS- 
TRESSES as teachers of Science. Salary, £95 to £130, according to 
qualifications and experience. Candidates should be qualified in Chemistry, 
Hygiene and Domestic Economy. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

July 22, 1904. 


CITY OF BIRMINGHAM. 


MUNICIPAL TECHNICAL SCHOOL. 

The services of a LECTURER in PHYSICS are required in September 
next. The commencing salary offered is £140. The last date for sending 
in applications is August 27 next. 

Full particulars of the post will be forwarded eer to 

GEO. 


LLOR, Secretary. 
Offices of the School, Suffolk Street, 
July 25, 1904. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 

, The Council invite applications for the appointment of a LECTURER 
in ENGINEERING to specialise in the subject of H. at Engines. Stipend, 

250. 

‘The appointment will date from October 1, and applications must be 
made on or before September 15 to the REGisTRAR of the University, from 
whom particulars of the duties may be obtained. 


UNIVERSITY COLLEGE, SHEFFIELD. 

The Council are about to appointa JUNIOR DEMONSTRATOR in 
CHEMISTRY. Duties to begin September 2g next. 

The Junior Demonstrator will be required to have a competent knowledge 
of Analytical Chemistry, and have acquaintance with the modern develop- 
ments of Physical Chemistry. 

Salary, £120 per annum, payable quarterly. 

Applications should be in by August rr. 


For further particulars apply to 
; W. M. GIBBONS, Registrar. 


COUNTY BOROUGH OF PORTSMOUTH 
EDUCATION COMMITTEE. 
‘(SECONDARY BRANCH.) 

COUNCIL SECONDARY SCHOOLS. 


Applications are invited for the following vacancies in the Council Secc:,- 
dary Schools. The salaries stated will in each case be augmented by {;» 
per annum for a University degree or its equivalent, or by £5 for success «1 
the Intermediate Examination. 


BOYS. 

One ASSISTANT TEACHER, fully qualified. Salary, £125 to £1 
per annum by 45 annual increments. 

One DEMONSTRATOR in PHYSICS. 

One DEMONSTRATOR in CHEMISTRY. 

Salary in each case, £100 to £125 per annum by £5 annual increments 

Four ASSISTANT TEACHERS for First Year Gleanes. Salary, £: 
to £125 per annum by £5 annual increments. 


GIRLS. 

_ One SECOND MISTRESS, £120 to £140 per annum by £5 annu.! 
increments. 

Three ASSISTANTS, £100 to £115 per annum by £5 annual incr: - 
ments. 

Four JUNIOR ASSISTANTS, £90 to £100 per annum by annua 
increments of £5. 

Applications on forms provided, or on F’cap paper, stating in order th 
following particulars—age, training, qualifications, experience, special su! 
jects and date when free, accompanied by copies of three recent testimonial; 
should be forwarded at once, but not later than first post on August g, t 
the SEcRETARY to the Committee at the Technical Institute, Portsmouth, 
from whom any further particulars may be obtained. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Committee of the Institute are prepared to appoint a PROFESSOR 
OF MECHANICAL ENGINEERING AND APPLIED MATHE 
MATICS at the Technical College, Finsbury, in succession to Prof. Dalby 
appointed Professor at the Central Technical College. The Professor, 
besides giving Lectures and holding Day and Evening Classes on the 
subjects of his Professorship, will be required to superintend the Work. 
shops and to give Instruction in Machine Designing and Drawing. 

he salary offered is £600 per annum. 

Copies of the conditions attached to the appointment and the Programme 
of Instruction of the College may be obtained from the Honorary SECRE- 
tary, City and Guilds of London Institute, Gresham College, E.C., to 
whom applications for the appointment should be addressed not later than 
September 10, 


APPLICATIONS from physically sound 


men with a thorcugh training and some practical experience in Eco- 
nomic Entomology are invited for the appointment of ASSISTANT 
GOVERNMENT ENTOMOLOGIST in the DEPARTMENT of 
AGRICULTURE, CAPE COLONY. Engagement for three years. 
Salary, £350 per annum. Free first-class railway and steamship 
passages from domicile to Cape Town. Applications, which must be 
supported by original, or certified copies of, testimonials as to health 
character, and ability, and specify candidate’s own telegraphic and 
postal address, wil! be received by the GOVERNMENT ENTOMOLOGIST, 
Care Town, up to November 1, 1904. 
July 28, 1904. 


UNIVERSITY OF LEEDS. 
DEPARTMENT OF PHYSICS. 


Applications are invited for the appointment of a JUNIOR DEMON. 
STRATOR in PHYSICS to assist in the tutorial work in the laboratory. 
Salary, £100 a year. Time required for attendance about three and a half 
Cays per week. 

Applications will be received up to August 31. 

Conditions of appointment and further information of duties, &c., may be 
obtained from the REGisTRAR of the University, Leeds. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA. 


The Governing Body invite applications for the appointment of HEAD 
of the DEPARTMENT of ELECTRICAL ENGINEERING. 

Salary, £250 per annum. Memorandum of duties and forms of appli- 
—_— (which must be returned by August 11) may be obtained from the 

ECRETARY. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £150, and £130. A list of Vacant Masterships sent to all 
Candidates; no fee till suited.—Orgettana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over 50 
years. 44 Old Bond Street, London, W. 


For other Scholastic Advertisements, see pages cxviii and cxxiv. 
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NATURE cxxi 


RADIUM. 


(BROOM. PUR.) 


FROM STOCK ON HIRE, 
in or at 
1, 2}, & mg. REASONABLE 
tubes, PRICES. 


Pitchbiende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 

Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. 

Sparteite (see Nature, March 31, 1904, page 523), 2/= per piece. 

Chiorophane, 2/- per piece. Samarskite, 2/- per oz. 

Zinc Sulphide, green and yellow, 2/6 per tube. 

Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; }-gram. 

Polonium on Bi. rod., 25/-. Willemite, 2/- per oz. 

Flexible Sandstone, 5/- to BO/-. (See Nature, June 23, 1904, 
page 185. 

Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 

Diamond chips and powder, 10/- per carat (best quality). 

Euklas, Hiddenit, Wagnerit, Phosgenit. 

Bar. Plat. Cyan., for Screens, 3/- gramme, 6O/+ oz. Crystals, 4/- 
gramme. Screens, 9d. per square inch. 

Radio-active screens, Gd. per square inch. Willemite 
screens, 6d. per square inch. Electroscopes (special), 21/- 

Spinthari (special), 21/-, 10/6 and 7/6. 

Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


NEW ZEALAND VEGETABLE CATERPILLAR; from 2 to 3 inches 
long, with a stem showing fructification growing out of its head. Specimens 
may be had from 10/6 to 21/+, according to quality and size. 

Gee See Nature, May 12, 1904, page 44. 
Goods may be returned tf not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
7| & 73 DUKE ST., GROSVENOR SQUARE, W. 


THE 


(MANUFACTURED BY THE BAUSCH & LOMB 
OPTICAL C0.), 


As illustrated here, is specialised by us, and 
constitutes nearly one half of our sales. It has 
been still further improved in its mechanical 
construction. We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 


A VISIT WOULD CONVINCE you 
OF ITS Suvansonsry. 


A. STALEY & C0., 


19 THAVIES INN, 
HOLBORN CIRCUS, 
LONDON, E.C 


Lilustratea Microscopical 
Catalogue, 3 Stamps, to 
cover postage. 


Microtomes, Centri- 
fuges, Photographic 
Shutters, and = 
Lenses 
of all descriptions. 


ELECTRICAL and EXPERIMENTAL 


GLASS BLOWING. 


HEL™, 

66 HATTON GARDEN, LONDON. 
Glass Blower & ACTUAL MAKER of ad? kinds of X-Ray and 
Vacuum Tubes, Glass Instruments, MERCURY PUMPS, &c. 

Any kind of Glass Apparatus made from sketch, or 

repaired, for Scientific Men and Laboratories. 
Lessons and Performances given here, or at Colleges, &c. 


as devised by SIR WILLIAM CROOKES. 
Showing the Scintillations of Radi 
PRICE WITH LENS £1 1s. 
As MIcRoscoPE SLIDE... 10s. 6d. 
Nature says: ‘‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well; 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


Wr. G. 


SCIENTIFIC 


INSTRUMENT MAKERS, 


CO.. 


“GRANTA” WORKS, CAMBRIDGE. 


Substantial, moderate priced apparatus for teaching Physics, Physiology, etc. 


TUDSBURY’S PATENT ELcCTRICAL MACHINE. 


Series Boxes from .. 

Adjustable Lens Holders and ‘Stand, for ‘lenses: hadi to 2in. 

Do., larger size... 

Compound Do. for Optical Benches... 

Sole makers of Hibbert's Patent Magnetic Balances, &c., and a Tudouy 
Patent Electrical Influence Machines for X-ray work, &c th 
plates working in compressed air or CO», giving 

Ditto, larger sizes giving 10” sparks, from... £25 to 35 O 


Mechanical Adjustable Stands to meet all requirements. 


SLIDES and fittings made on strictly geometric lines where possible. 


RADIUM. 


BROM. PURE CRYST. 


We have a few 5 mgr. tubes to 
offer after filling present indents. 


Searle's apparatus for determining Mech. Equiv. of Heat.. ove « £6 0 6 
Searle's pattern of Young’s modulus apparatus complete 3 10 0 
Searle’s apparatus for showing change of momentum and loss of energy 
on impact 220 
Searle's apparatus for showing ‘the torsion of a rod is Proportional to its 
length, complete 3 10 0 
ones 8 apparatus for measuring thermal conductivity of ‘copper (large s @e 
ze) 
Hibbert s Standard ‘magnets 12 10 0 
New Universal Reading Microscope .. 
Combination Spectrometer and Spectroscope £5 10 0 and 12 10 0 
Improved Geometric Table Cathetometer... 8 80 
P. 0. Boxes from ... Ks £6 10 0 to 9 10 0 
1 6 
0 6 
0 6 
2 0 


5-6” sparks 18 10 


oo 


Suppliers to the National Physical Laboratory and all leading Universities and Institutions at Home and Abroad. 
ce) ACTORS TO H.M. GOVERNMENT. 


Correspondence and inspection invited. 


SEND FOR Price LisTs AND PAMPHLETS. 
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SELF-RECORDING 


(ELECTRICAL) 


RAIN 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 


Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 


GOERZ TRIEDER BINOCULAR. 


Records auto- 
(NEW ARMY MODEL.) matically 


Weekly Chart. 
Has great advantages to be found in no other glass. = = 
ADJUSTMENT is PERMANENT. MAY BE OBTAINED THROUGH ANY OPTICIAN. 


1 to 6 HOLBORN CIRCUS, LONDON, E.C. Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 


ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


THE NEW “ISEN” X-RAY TUBE, 


WITH PROTECTED ANTICATHODE. 


THE BEST TUBE for ALL-ROUND PRACTICAL WORK. 


PRICE 2 


Recently issued Illustrated List in Radiography, High Frequency, and 
all other branches of Electro-Therapeutics, gratis on application. 


ISENTHAL & CO., 85 MORTIMER ST.. LONDON, W. 


CONTRACTORS TO THE ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, &c. 


SELF-RECISTERING 
AND 


GAUGES 


Descriptive Circular 


PRISMS and LENSES can be CLEANED If any difficulty be found in securing any of our Instruments 


by the User. through your Dealer kindly communicate with the Manufacturers, 
Send for Catalogue 48, free on application to (Established 1750), ae ; 
H.M. Gow t, 
Cc. P. GOERZ, ‘ontractors to ‘overnmen 


46, HATTON GARDEN, LONDON, E.C. 


THE FINEST PROCURABLE FOR X-RAY WORK. 


The followin gee a few Testimonials (among many) which should convince all Scientific Men of the value of these 
Plates for Special Work :— 


Prof. Dr. A. HOFFA, Institute of Orthopedic Surgery, Wurzburg :—“ Have used your oy plates for many years, especially 
for Réntgen-Ray work, and have always found them highly satisfactory.” 


E. H. HOWLETT, Hull :—‘“‘ The best plates | have ever tried for Réntgen-Ray work.” 
Prof. Dr. F. KRAUSE, Chief Surgeon, Municipal Hospital, Altona :—‘Our Réntgen-Ray photographs have been exclusively 
taken with these plates, and they have always behaved excellently.” — 


These Plates may be obtained from Photo. wey or from the Sole Agents for Great Britain: THOS. CHRISTY & CO., 


d Swan Lane, London, E.C. 


NATURE 

— | 
TEL 

; 3 | 
| 


AuGUST 4, 1904] NATURE Cxxili 


MUIRHEAD CO., 


Makers of 
PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 
PRICES. 
10” COIL FOR X-RAY 


£25. 


10’ COIL FOR WIRELESS 


TELEGRAPHY, £21 A liberal discount off “A 
these prices. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


|” SUMMER HOLIDAYS. 


SCIENTIFIC MEN (both Professional and Amateur) 


WILL FIND THE 


“WATKIN” MOUNTAIN ANEROID 


a most interesting companion, which will greatly enhance 
the pleasure derived from their tour. 


OsveErsz. REVERSE. 


Telegrams: 
Secohm, London.”’ 


Telephone: 
779 Westminster. 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


“ Extraordinary 
results are obtain- 
able with this Ane- 
roid.”’— 


ED.WHYMPER. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Used in all the American and Colonial Surveys. 


THERMOMETERS for STUDENT WORK 
as specially produced for the Laboratories of 
the Royal College of Science and City and 
Guilds Institute. 
Catalogues, Estimates and all Information free by Return Post. 


JAMES J. HICKS, 
8, 9 & 10, HATTON GARDEN, LONDON. 
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UNIVERSITY OF BIRMINGHAM. 

The Council invites applications for the post of ASSISTANT 
LECTURER AND DEMONSTRATOR IN MECHANICAL 
ENGINEERING. 

The stipend will be £150 per annum. 

The candidate selected will be required to enter on his duties on October 3 
next, 

Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


later than September 1, 1904. 
GEO. H. MORLEY, Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the post of DEMON- 
STRATOR and ASSISTANT LECTURER in ZOOLOGY. Further 
particulars may be obtained from the undersigned, to whom applications, 
with testimonials (which need not be printed), must be sent on or before 


Saturday, September 10, 1904. 
t. AUSTIN JENKINS, B.A., Registrar. 
University College, Cardiff. 
July 27, 1904. 


NATIONAL PHYSICAL LABORATORY. 


A STUDENT ASSISTANTSHIP. value £50 for one year, is vacant 
in the Metallurgical Department. The Student will take part in the 
Research work, specially in the analysis and examination of alloys under 


test, and will have an opportunity of learning the methods of work in the | 


Department. Applications, stating age and references, should be made in 
writing to the Director, National Physical Laboratory, Teddington, 
before August 13. 


UNIVERSITY COLLEGE, BRISTOL. 


The Council: invite applications for the post of LECTURER in 
MATHEMATICS. 
Full particulars may be obtained on app’: vation to 
JAMES RAFTER, Registrar. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classica! Tripos, Intermediate Arts, Cambridge Higher 


Local, thorough acquaintance with Modern Languages). esearch, | 


Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, ro Duke Street, Adelphi, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 280 and 291 Regent Street, London, W. 


~ 


FREDK. JACKSON & Gy. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT, 
Illustrated Catalogue of Apparatus, with Priee 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER." 
Telephone Number—2238. 


Apparatus for estimation of sulphur in spent oxide. 


& D E Ss 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
Over 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester, 
LasoraTories : 16 & 18 Roao, LoncsicuT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS, MICROSCOPES, NATURE STUDY appliances, &c. 

OTO-MICROGRAPHIC APPARATUS. LEACH'’S LANTERN ICROSCOPE. 
Sfeciality. LANTERN from Negatives, Book II|lustrations, &c 


Correspondence invited. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
56 CHARING CROSS ROAD, LONDON, W.C. 


ga SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “Bl 


MACMILLAN’S LATEST LIST. 
THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. By Professor BaLpwix 


SPENCER, C.M.G., M.A., F.R.S., and F. 


J. GILLEN, Special Magistrate and Sub-Protector of the Aborigines, 


Authors of ‘‘ The Native Tribes of Central Australia.” With numerous Illustrations. 8vo. 21s. net. 
SECOND EDITION NOW READY. 


THE THEORY OF HEAT. 


By Tuomas Preston, M.A., D.Sc., F.R.S. 


Second 


Edition, revised by J. ROGERSON COTTER, M.A. §8vo. 18s. net. 
THIRD EDITION. ENTIRELY REWRITTEN AND ENLARGED. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes, With 53 Illustrations and numerous Tables. 


Medium 8vo. 36s. net. 


MACMILLAN & CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


| patrons, Museums, Colleges, " 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK 
ALL LISTS FREE O 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature one Lantern constructed for B. J. MALpEN, Esq. ; great 
success. New O yeydroges Microscope. Science Lanterns for Class De- 
monstration. Mag nificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTaN 
GuINNEsS, R Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the hee 
Grandly Illustrated Catalogue, over 180 choice poparinas, 64 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List A 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Free. W. C. HES, Speciatist, 

Brewster House, 82 Mortimer Road, Kingsland, N. 


0. CRUISES 
TO NORWAY. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, from Hull to the 
NORWEGIAN FJORDS 
on 13th and 27th August. 


AUTUMN CRUISES IN MEDITERRANEAN 


SPAIN, AFRICA, SICILY, CORFU, CRETE, pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ous 


4d ITALIAN CIT 
starting nadiilihe 16th, October rst, October 22nd. 


1 4 DAYS for 12 Guineas and upwards, or 19 days for 15 Guineas 
and upwards. 


Reduced Railway Tickets between London and Marseilles. 


Head Offices : 
Fenchurch Avenue. 


F. GREEN & C 
Managers {NDERSON, AN ANDERSON & CO. } 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 8 Cockspur Street, S.W. scien 


£12 12.. 


afloat. 


NORWAY.—S.Y. M/DNIGAHT SUN, 
3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Mn» 2nd 
Compare Itineraries. Sailing August 13th and 27th. 


Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EQGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 

SPECIAL SHOW-ROOM FOR CABINETS. 

De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets 
Apparatus, references are rmit to 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and peountee by First-class Workmen 


true to 
All Books and Publications on y History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/63 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


t s, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, —— Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Apbrodite, Arenicola, Lan anus, 


s, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens ia, Holothuria, Asterias, Echinus, 


Ascidia, Salpa Raia, &c., &c. 
For prices tiled lists lists apply to 


more de’ 
Biological Laboratory, THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO “* NATURE.” 


The telegraphic address of Nature is ‘* Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


s. Praces Asproap:— s. d. £ad 4s. a. 

Yearly 2 8o Yearly 110 6. “Three Lines in Column o 2 6, Quarter Page, or Half is 

Half-y Per Lineafter °° aColumn . 
' alf-yearly om 6 alf-yearly 6 Qne Eighth Page, or Quarter Halfa Page, oraColumn 3 5 o 
be Quarterly o 7 6 Quarterly sa a Column o 18 6] Whole Page . 60 


6 
* The first line being i in heavy type is charged tor as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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IMPORTANT ANNOUNCEMENT. 
d'Arsonval’s Latest (904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


FOR PRODUCING 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 


This apparatus (exhibited by Messrs. Gaiffe in Paris) has been already ordered by many of the chief 
Electro-Therapeutics in France and England. & 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 77° INN, ROAD, 
COUNTRY HovsE 


LARGER 
INSTALLATIONS 


FAR 


THE MOST 


| GIVE STILL 
ECONOMICAL | 
| MORE REMARKABLE 
SYSTEM KNOWN. | RESULTS. 


Electr Current for 00 fr ONE Gf fl per hour by using CROSSL 
ectric Current for 16-c.p. s ean be obtained for of fue per hour using a EY 
GAS ENGIN A npn combined, running on a CROSSLEY SUCTION GAS PLANT. . 
Full particulars and testimonials on reference to 
CROSSLEY BROS... LTD., OPENSHAW, MANCHESTER. 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 
INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 
Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
Wibratory Apparatus. 


SPECIALITY. to both patients and operators 
during X-ray treatment. 


OF MAXIMUM ACTIVITY IN 
‘RADIUM or \ 
ae \ OF MODERATE ACTIVITY STOCK. 


WATSON & SONS are prepared to submit Estimates and to accept Orders for the 
above Apparatus from Hospitals, Institutions, Laboratories, Private Practitioners, &c. 
*; Operators sent to any part to instruct in the use of Apparatus supplied by us. 


; Write for Illustrated Price List No. 7, post free on application. 
W. WATSON & SONS, Opticians to His Majesty's Covernment, 313 HICH HOLBORN, LONDON, W.C. 
BRANCH—16 Forrest Road, Edinburgh. DEPOT—78, Swanston ‘Street, Melbourne, Australia. 
DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE. 
WILL NOT GET OUT of ADJUSTMENT. 
Basy ane CLEAN. EASY TO HANDLE. 
GHTEST GLASS 
Powers 4, 6, 8, 10, 
i Mlustrated "Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN i LONDON, W. 


Printed by Richaxp CLAY AND Sons Luutep. at7& 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
Co., Limitep, at St. Martin's Street, London, W. C., and THE MacmiILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, August 4, 1904- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“‘ To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1815, VOL. 70] THURSDAY, AUGUST 11, 1904. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] (All Rights are Reserved. 


PORTABLE HIGH FREQUENCY APPARATUS | 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


z 
a 
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# | CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


ed to National Physical a Teddington, fitted for Gas, Water 


CIMPLETE Apparatus, easily carried in the hand to bedside of | Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 } 
patient. Entirely self-contained, 14” x 6” X 10”, Illustrations, free on application. 
Desicns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
Price £12 12 0 14 COMMERCIAL STREET. LEEDS. 


PRICE-LIST OF NEGRETTI & ZAMBRA’S 
K AHLBA UM'S TELESCOPES & BINOCULARS 


TRAVELLING, &c. 


CHEMICALS POCKET BAROMETERS 


For the Weather and for Measuring Heights. 


Sent Post Free on Application. POCKET HYGROMETERS 
For Detecting Damp Beds. 


Sewage Tests for Impurities in Drinking Water. 
SOLE DEPOT IN THE UNITED TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 


M Illustrated Price Lists oe Post to all Parts of the 
KINGDOM : 
JOHN J. GRIFFIN & SONS, Ltd. Binocuars Of Pesm 


20, 22, 24, 26, SARDINIA st, |NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
LONDON, W.C. Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


FACULTY OF MEDICINE. 


WINTER SESSION (1904-1905) begins Monday, October > 1904. 
Courses for the Degrees of the University :— 


I, PRELIMINARY SCIENTIFIC COURSE. 


PRoFEssoRS— 
Chemistry Sir W. RAMSAY, K.C.B., F.R.S. 
Physics ... i F. T. TROUTON, M.A., F.R.S. 
Botany .. ove F. W. OLIVER, D.Sc. 
Zoology ... a E. A. MINCHIN, M.A. 


Fee for the Course, 25 Guineas, 
Il, INTERMEDIATE COURSE. 
Proressors— 


Anatomy . « G. D. THANE. 
ae on E. H. STARLING, M.D., F.R.S. 
Pharmacology... 


Vacant. 


Organic Chemistry J. NORMAN COLLIE, Ph.D. 


Fee for the Course, 60 Guineas in one sum, or 62 Guineas in two instal- 


ments of 37 and 25 Guineas. 
FINAL M.B. COURSE, 
PROFESSORS— 


J. R. BRADFORD, M.D., F.R.S. 
F. T. ROBERTS, M.D. 


Medicine 


Clinical Medicine K.C.V.O.. M_D. 
J. R. BRADFORD, M.D., F.R.S. 

Surgery R.C.S. 

Clinical Surgery “(Six VICTOR HORSLEY 


Midwifery H. R. SPENCER, M.D., F.R.C.P. 
Pathology .. .. SIDNEY MARTIN, M.D., F.R.S. 
H. R, KENWOOD, 'M.B., D.P.H., 


one Cs. 

Medical Jurisprudence a «. J. RISIEN RUSSELL, M.D. 
Fee, including Hospital Practice, 80 Guineas if paid in one sum, or 82 

Guineas in two instalments of 50 and 32 Guineas. 


Composition Fees for the Curriculum required for L.R.C.P. and M.R.C.S.: 


For the First Examination : 30 Guineas in one sum. 

For the Second Examination : 50 Guineas in one sum, or 51 Guineas in 
two instalments of 31 and 20 Guineas. 

For the Third Examination: 80 Guineas in one sum, or 82 Guineas in 
two instalments of 50 and 32 Guineas. 

The full Prospectus, containing information as to Prizes, Entrance and 
other Scholarships, of a total value of £800 a year, may be obtained from 
the Secxerary, University College, Gower Street, W.C. 


SIDNEY MARTIN, M.D., D.Sc., F.R.S., Dean. 


UNIVERSITY OF ST. ANDREWS. 


Recror—ANDREW CARNEGIE, LL.D. 
Princirat—JAMES DONALDSON, M.A., LL.D. 
OPENING OF SESSION, 1904-1905. 
UNITED COLLEGE. 

(Arts, Science, and Medicine.) 

This College will be formally opened on Friday, October 7, and the 
Winter Session will begin on Mouday, October to. 

The Preliminary Examinations, with which the competitions for Bursaries 
are combined, will commence on September 23. Schedules of application for 
admission will be supplied by the Secretary up to September ro. 

There are forty-one Bursaries vacant (five of which are open to second 
year students and one to fourth year students only), ranging in value from 

40 to £10. Of these twenty-two are tenable by men only, fifteen (including 
fourteen which are restricted to students who intend to enter the Medical 
Profession) by women only, and four (including two Spence Bursaries of the 
value of £30 each the first year of tenure and £40 the second year, and a 
Malcolm Bursary, restricted to Medical Students, of the annual value of 
425 for five years) by either men or women. 

Grants not exceeding £20 each may be assigned to students (men or 
women) during their fourth year who wish to take a Degree with Honours. 

In the course of the Session nine Scholarships will be competed for, five 
of which are open to both sexes. They range in value from £80 to £50. 

ST. MARY'S COLLEGE. 
(Divinity.) 

This College will be opened on Monday, October 10. The Examinations 
for Bursaries will be held on October 7 and 8. Intimation of candidature 
is not necessary. There are seven competitive Bursaries vacant, ranging 
in value from £40 to £6. At the close of the Session one Scholarship of 
480, one of £21, and one of £14, will be open to competition. 

The Classes are open to Students of both sexes, and include Latin, Greek, 
English, French, G-rman, Hebrew, Syriac, Sanskrit and Comparative 
Philology, Logic and Metaphysics, Moral Philosophy, Political Philosophy, 
Political Economy, Education, Mathematics, Applied Mathematics 
Natural Philosophy, Chemistry, Zoology, Botany, Geology, Agriculture 
and Rural Economy, History, Ancient History, Physiology, Anatomy, 
Systematic Theology, Biblical Criticism, and Church History. 

Specimen Examination Papers and full particulars respecting the Courses 
of Instruction, Fees, Examinations for Degrees, &c., will be found in the 
CALENDAR OF THE UNIVERSITY, published by Messrs. William Blackwood 
and Sons, 45 George Street, Edinburgh. 

A general Prospectus for the coming Winter Session, as well as detailed 
information regarding any Department of the University, may be obtained 


on application to the Secretary. 
RY ANDREW BENNETT, Secretary. 
University of St, Andrews, August, 1904. 


THOMAS BARLOW, Bt., 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Lab ies for El tary, Advanced and Honours stijents, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
otepeed for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chis. 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog. 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and |. bp. 
Coueslant; ELECTRICAL ENGINEERING, : 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. | ister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO 
LOGY, A. J. Maslen. In the evenings similar Courses will be con 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectuses may be had at 
the Office for 1d. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 


SCIENCE, ARTS, MEDICINE, COMMERCE. 
Speciat ScHoot oF Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

Att CoursEs AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 

Sylladuses with all information will be sent on application to the 
SECRETARY. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 

roceeding to the University Degrees in Science or in Letters, and for the 
Daiversics Diploma in Theory and Practice of Teaching. Special facili 
ties are offered for the study of Agriculture, Applied Chemistry, Mining, 
and all branches of Engineering and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 26. 

Lectures begin October 4, 1904. 

Prospectuses on application to the SECRETARY. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 


The Council invite applications for the appointment of a LECTURFR 
in ENGINEERING to specialise in the subject of Heat Engines. Stipe:', 


£250. 

The appointment will date from October 1, and applications must le 
made on or before September 15 to the ReGcisTRAR of the University, from 
whom particulars of the duties may be obtained. 


For other Scholastic Advertisements, see pages Cxxix, CXXX 


and cxxxi, also page ii of Supplement. 
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CITY AND GUILDS OF LON DON BROWNING’S POCKET 
SESSION ANEROID BAROMETERS, 


The COURSES of INSTRUCTION at the Institute's Cenrrar 
TECHNICAL are for Students not under 16 WITH ALTITU DE SCALES, 
years of age; those at the Institute's Tecunicat Finssury, 
for Students not under 14 years of age. The Entrance Examinations to For Mountaineering, Touring, and General Purposes. 
both c olleges are held in September. Particulars of the Entrance Examin- 
ation Scholarships, Fees, and Courses of Study, may be obtained from —— 
the respective Colleges, or from the Head Office of the Institute, Gresham | 
College, Basinghall Street, E.C. 

OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
“School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


ents, 


Civil and Mechanical Engineering { “ M. ot E. B.Sc., 

W. E. Ayrton, F.R.S., Past Pres. 
Inst.E.E. 

Chemistry = Ph.D., LL.D., 


Mechanics and Mathematics «. O. Hewnrici, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 

A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per | With Fixed Scale, not Compensated, from £ 
Session for Day Students. ,, Revolving Seale, to 8000 ft., Compensated 
do. do. keyless action oo 


Professors :— 
P. Tuomrson, D.Sc., F.R.S., to keyless ite 


4 rincipal of the College. d 
Mechanica an ” 
Chemistry R. Mevvora, F.R.S., F.1.C. do. do. keyless 
City and Guilds of Lenten Institute, ” In Morocco Cases. 
Gresham College, Basinghall Street, E.C. 


Electrical Engineering 


Physics and Electrical Engineering { *. 


a 


Sent Post Free on receipt of Remittance. 


THE DAVY-FARADAY JOHN BROWNING, fics, 
RESEARGH LABORATORY 78 STRAND, LONDON, W.C. 


ROYAL INSTITUTION. SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


DIRECTORS : 
The Right Hon. LORD RAYLEIGH, O.M., M.A., D.C.L., 

THE NEW ONE-PLATE REPEATING BACK, 
secures three-colour negatives with the 


LL.D., Se.D., F.R.S. 
Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 

ease and certainty of an ordinary 
photograph. The best appliance for 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 
all-round work. 
Prices, complete with filters, from 90/ 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January 9, to Saturday, April 15. 
Easter Term.— Monday, May 8, to Saturday, July 22. 

Full Information and Forms of Application can be had from the 

Assistant SECRETARY, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W 
CAMBRIDGE MEETING, AuGusT 17-24. 
PresipENT-ELECT : 
tHE RIGHT HON. A. J. BALFOUR, D.C.L., LL.D., M.P., F.R.S., 
Chancellor of the University of Edinburgh. 

The JouRNAL, PrestpeNntT’s Appress, and other Printed Papers issued 
vy the Association during the Annual Meeting will be forwarded daily by 
post to Members and others unable to attend, on application and prepay- 
ment of 2s. 6d. to the Clerk of the Association, H. C. STEWARDSON, 
- eption Room, Guildhall, Cambridge, on or before the first day of the 

Meeting. 


CHEMICAL MANURE WORKS. — In- 


vestur of £5000 to £7000 required for large works in good district to 
take part in the management.—Write “ C. M. W.,” c/o Gould’s Adver- 
tising Agency, 54 New Oxford Street, W.C. 


Se Send for New Booklets, post free to readers of ‘‘ Nature,” 
or call and see results ohtained by amateurs. 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 


or other Scholastic Advertisements, see pages cxxviii, Cxxx 
and cxxxi, also page ii of Supplement, 
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ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.,). 


The WINTER SESSION will COMMENCE on OCTOBER 3. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained rom the 
Medical Secretary, Mr. G. RENDLE. 
J. H. FISHER, B.S.Lond., Dean. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS, to be co 


1904. 

TWO OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 years of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the value of 
4150, and another of £60, open to Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, of the value of £50. 

Full particulars may be obtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 

(THEORY AND 


COAC HIN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
arid and MICROSCOPY for INSTITUTE OF CHEMISTRY 


FREDERICK DAVIS, The Laboratories, 


Registered in Column B (Advanced Education), 
Teachers Registration Council, Board of Education, 


ted } 
P for in er 


Pp ’ 


49 and 51 Imperiat Buitpincs, LupGate Circus, E.C. 


GLAMORGAN COUNTY COUNCIL. 


EDUCATION COMMITTEE. 


The Glamorgan County Council intends to appoint a LECTURER in 
MINING to teach at certain centres in the east of the county for one year, 
such appointment to be reconsidered at the end of the first year 

The salary will be £150 a year, with a county capitation grant of 3s. 6d., 
based on the average attendance at the classes wholly taught by him, and 
two-thirds of the grant made by the Board of Education in respect of the 
students attending such classes. 

he Lecturer will be required to reside where directed and give his whole 
time to the service of the county. His travelling expenses on an approved 
scale will be paid. 

Canvassing of members of the Council personally or by letter will be 
deemed a disqualification, and letters written in recommendation of candi- 
dates will be deemed to have been written with their knowledge and 
sanction, unless they can satisfy the Committee to the contrary. 

Applications should be made before August 15 on forms to be received 


from the undersigned. 
JOHN JAMES, M.A., Ph.D., 
Chief Education Official. 
Education Department, Westgate Street, Cardiff, 
August 2, 1904. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Committee of the Institute are prepared to appoint a PROFESSOR 
OF MECHANICAL ENGINEERING AND APPLIED MATHE- 
MATICS at the Technical College, Finsbury, in succession to Prof. Dalby, 
appointed Professor at the Central Technical College. The Professor, 
besides giving Lectures and holding Day and Evening Classes on the 
subjects of his Professorship, will be required to superintend the Work- 
shops and to give Instruction in Machine Designing and Drawing. 
he salary offered is £600 per annum. 

Copies of the conditions attached to the appointment and the Programme 
of Instruction of the College may be obtained from the HoNoRARY SECRE- 
TARY, | and Guilds of London Institute, Gresham College, E.C., to 
whom applications for the appointment should be addressed not later than 
September ro. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) Chief Lecturer in Mathematics for impor- 
tant Technical Institute. Salary, £200. (2) Mathematical Master for 
Church Institute. £:60. (3) Chemistry and Botany. £140 to com- 
mence. (4) Chemistry and Elementary Physics. £150 to commence. 
(5) High Mathematics. School in Cork. £100, resident. (6) Mathe- 
matics and Physics. £120. (7) Chemistry, Physics and Drawing. 

120.—Particulars of the above and many other vacancies will be sent on 
application. Address—Messrs. GRIFFITHS, SMITH, PoweLt & SMITH, 
utorial Agents (Estab. 1833), 34 Bedford Street, Strand, London. 


WOOLWICH POLYTECHNIC, 
Principal WILLIAM GANNON, M.A. 
DAY SECONDARY SCHOOL. 


The Governors require the services of :— 

(1) SENIOR MASTER, who will be the acting head of the sc! 
Commencing salary, £300 per annum. 

(2) SENIOR MISTRESS. Commencing salary, £200 per annum 

The selected candidates will be required to take up the appointment. . 
early as possible next term. 

Further particulars may be obtained from the Principat on receipt 
stamped addressed foolscap envelope. Last day for receiving applicat 
is September 12. 


ans 


A. J. NAYLOR, Clerk to the Governor.. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following posts on the Teaching 
Staff of the Institute :— 

LECTURER in ELECTRICAL ENGINEERING, £200 per ani 

Candidates must have read the circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed foolscap envelope to the Principat, Municipal Technical [ysti- 
tute, West Ham, E 

All applications must be lodged with the Principat before noon, Sep- 
tember 1, 1904. 


By order of the Council, 
FRED. E. HILLEARY, Town Cler| 
Town Hall, West Ham, E., 


July 29, 1904. 


SECONDARY PUPIL TEACHERS’ 
CENTRE AT YARDLEY. 


The Worcestershire County Council require the services of a PRINCIPAL 
for the proposed new Pupil Sead Centre at Yardley, at a salary of £200 
per annum. 

The County Council also require the services of a LADY ASSISTAN’. 
Salary, £130 per annum. 

The candidates appointed will be required to take up their duties not 
later than September 19, 1904. 

Applications must be sent in to the undersigned (from whom all further 
particulars may be obtained) not later than Tuesday, August 30, 1904. 


S. G. RAWSON, 
Director of Education 


County Education Department, 
37 Foregate Street, Worcester. 


HANDSWORTH EDUCATION 
COMMITTEE. 


TECHNICAL SCHOOL. 


WANTED for September next, an ASSISTANT SCIENCE MASTEK 
for the Technical School. The person appointed to devote the whole of his 
time to the duties connected with the appointment, and must be qualified to 
teach Chemistry and Physics (Theor. and Prac.). Classes every evening and 
part day. 

Salary, £125 per annum. 

For form of application and further particulars please send stamped! 


addressed foolscap envelope to 
THOMAS H. MOON, Secretary. 
Education Offices, Handsworth, Staffs., 
July 19, 1904. 


COUNTY BOROUGH of SUNDERLAND. 


TECHNICAL COLLEGE. 


Applications are invited for the following post :—JUNIOR DEMON- 
STRATOR IN ENGINEERING. Salary, £150 per annum. Age not 
to exceed 30 years. Candidates must be qualified to give instruction equa! 
in standard to that of a University College. For further particulars written 
application should be made to the Secretary. The selecting committee doe: 
not bind itself to engage anyone of the applicants. : : 

Applications, with a duplicate set of not more than tbree testimonials, 
be sent by post, addressed to the below named, with the particular pos! 
applied for named in the bottom left-hand corner of the envelope, and to 
reach the College not later than Monday, August 29, 1904. 


BEACHARA BRANFORD, Principal. 


August 3, 1904. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salarie- 
4250, £200, £150, and £130. A list of Vacant Masterships sent to al! 
Candidates ; no fee till suited.—Ore_tana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over 50 
years. 44 Old Bond Street, London, W. 


For other Scholastic Advertisements, see pages Cxxviii, cxxix 


and cxxxi, also page ii of Supplement. 
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UNIVERSITY OF BIRMINGHAM. 


The Council. invites applications for the of ASSISTANT 
LECTURER AN DEMONSTRATOR N MECHANICAL 
ENGINEERING. 

The stipend will be £150 per annum. ; ‘ 

The candidate selected will be required to enter on his duties on October 3 
_ oo particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


GEO. H. MORLEY, Secretary. 
UNIVERSITY OF BIRMINGHAM. 


The Council invites applications for the appointment of ASSISTANT 
LECTURER and DEMONSTRATOR in BOTANY. ‘ 

The stipend will be £150 per annum. 

The candidate selected will q 
rember 29 next. * 

Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


i September 3, 1904. 
GEO. H. MORLEY, Secretary. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

An ASSISTANT MASTER is required for the Council Central 
Secondary School, Suffolk Street (formerly Municipal Technical Day 
School), to teach Chemistry, Mathematics and Physics. Salary according 
to qualifications and experience : minimum, too; maximum, £160. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary... 

Education Department, Edmund Street, 4 

July 25. 1904. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

The Committee requires the services of TWO ASSISTANT MIS- 
TRESSES as teachers of Science. Salary, £95 to £130, according to 
qualifications and experience. Candidates should be qualified in Chemistry, 
Hygiene and Domestic Economy. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 
Education Department, Edmund Street, 
July 22, 1904. 


CITY OF BIRMINGHAM. 


MUNICIPAL TECHNICAL SCHOOL. 

The services of a LECTURER in PHYSICS are required in September 
next. The commencing salary offered is £140. The last date for sending 
in applications is August 27 next. save 

Full particulars of the post will be forwarded on application to 

GEO. MELLOR, Secretary. 


d to enter on his duties on Sep- 


Offices of the School, Suffolk Street, 
July 25, 1904. 


UNIVERSITY OF LEEDS. 


DEPARTMENT OF PHYSICS. 

Applications are invited for the appointment of a JUNIOR DEMON- 
STRATOR in PHYSICS to assist in the tutorial work in the laboratory. 
Salary, £100 a year. Time required for attendance about three and a half 
days per week. 

Applications will be received up to August 31. 

Conditions of appointment and further information of duties, &c., may be 
obtained from the REGIsTRAR of the University, Leeds. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Governing Body require the services from September next of an 
ASSISTANT LECTURER in the DEPARTMENT of MECHANICAL 
ENGINEERING. 

Commencing Salary, £170. 

For particulars send stamped addressed envelope to the SeckETARY. 


THE UNIVERSITY OF LIVERPOOL. 


FACULTY OF ENGINEERING. 
Applications are invited for the appointment of DEMONSTRATOR in 
_— Mechanics and Engineering Design and Drawing, at a salary of 
100, 


The appointment will date from October 1, 1904, and applications must 
be made to the DEAN OF THE FacuULTY on or before September 1. 
Particulars of the duties may be had on application to the REGISTRAR. 


BOTANY TUTOR with high honours; 


London B.Sc. preferred, required for two hours’ evening work per 


day. To prepare students by correspondence for London Inter. 
Science and B.Sc. examinations. Particulars of qualifications should be 
sent to “Borany,” c/o Clive and Co., Southampton Row, London, 
W.C., from whom all details of the post can be obtained. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Architecture, Medicine and Theology, at Composition Fees 
or students may attend the separate classes. 

Preparation for all Examinations of,the London University. 

Michaelmas Term commences for Medicine on October 3; for Arts, 
Science, Engineering, October 5; Theology, October 7. 

For Prospectuses and all information apply to the SecreTary, King's 
College, Strand, W.C. 

WOMEN’S DEPARTMENT, KENSINGTON. 

Michaelmas Term commences October 1o. 

Apply to the Vice-PrincipaL, 13 Kensington Square. 


APPLICATIONS from physically sound 


men with a thorough training and some practical experience in Eco- 
nomic Entomology are invited for the appointment of ASSISTANT 
GOVERNMENT ENTOMOL/)GIST in the DEPARTMENT of 
AGRICULTURE, CAPE COLONY. Engagement for three years. 
Salary, £350 per annum. Free first-class railway and steamship 
passages from domicile to Cape Town. Applications, which must be 
supported by origimal, or certified copies of, testimonials as to health, 
character, and ability, and specify candidate's own telegraphic and 
postal address, will be received by the GoveRNMENT ENTOMOLOGIST 
Care Town, up to November 1, 1904. 
July 28, 1904. 


LONDON HOSPITAL MEDICAL 4 
COLLEGE. 


(UNIVERSITY. OF LONDON.) 


| Special Classes for the Preliminary Scientific M. B. Examination (London 
will commence on October 1. 
Fee for the whole Course (one year), 10 Guineas. 
Special Classes are also held for the Intermediate M.B. (London), and 
Primary and Final F.R.C.S., and other Examinations 
MUNRO SCOTT, Warden. 


UNIVERSITY OF LONDON. 

The Senate invite applications for the post of SCIENTIFIC ASSIS- 
TANT in PATHOLOGY, at asalary of £50 per annum. The duties will 
consist chiefly in the preparation for and attendance at the Practical 
Examinations in Pathology. Applications, accompanied by copies of not 
more-than three testimonials, must reach the University not later than 
September 26, and should be, addressed to the Principat, University of 
London, South Kensington, $.W., from whom further particulars can be 
obtained. 


NORTHAMPTON INSTITUTE, 


ST. JOHN STREET ROAD, .LONDON, E.C. 
ENGINEERING D&PARTMENTS. 

The Governing Body invire applications for the appointment of CHIEF 
INSTRUCTOR in MATHEMATICS, day and evening, part time only. 
Salary, £150 per sesSion. Experience in teaching enginerring students 
desirable. Further particulars and forms of application, which should be 
returned not later than Wednesday, August 31, 1904, can be obtained 


on application by letter to 
R. MULLINEUX WALMSLEY, D Sc., Principal. 


COUNTY BOROUGH OF ST. HELENS. 


EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL SCHOOL, THE GAMBLE 
INSTITUTE. 

The Education Committee require the services of an ASSISTANT 
LECTURER in CHEMISTRY, METALLURGY, and ELEMEN- 
TARY MAYLHEMATICS in the Evening Classes. Salary, £130 per 
annum. 

Form of application and further particulars may be obtained from the 


undersigned. 
JEFF. J. BROOMHEAD, 
Education Office, St. Helens. Director of Education. 


UNIVERSITY OF MELBOURNE. 
LECTURER IN SURVEYING AND ENGINEERING. 
Application~ are invited for the post of LECTURER in SURVEYING 
and DEMONSTRATOR of ENGINEERING in the University of 
Melbourne. Salary, £500 per annum. Appointment for five years. The 
Lecturer’s whole time will be at the dispo:al of the University, but he will 
be allowed to take any consultation work which in the opinion of the 
Council does not interfere with his University duties. 
Applications close in. London on September 12, 1904. Particulars may 
be obtained from the AGENT GENERAL FOR VICTORIA, 142 Queen Victoria 
Street. London, E.C. 


UNIVERSITY OF MELBOURNE. 
CHAIR OF GEOLOGY AND MINERALOGY. 

Applications are invited for the post of PROF®SSOR of GEOLOGY 
and MINERALOGY in the University of Melbourne. Salary, 4800 per 
annum, together with an annual payment of £100 towards an Endowment 
Assurance. 

All particulars may be obtained from the AGeNT-GENERAL FOR VICTORIA, 
142 Queen Victoria Street, E.C., to whom all applications must be sent not 
later than Friday, September 30, 1904. 


For other Scholastic Advertisements, see pages xxviii, cxxix and 


cxxx, a/so page ii of Supplement. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :—- 


‘*} am more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui- 
sition as a light gatherer." 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 


No. 6, £5. No.8, #5 108. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., 
428 STRAND, and Branches, LONDON. 


JAMES WOOLLEY SONS & 


j isi 


(43 


Rectilinear 
Lens. 
Three-fold 
Stand. 


VicTORIA BRIDGE: « 
MANCHESTER. 


TECHNICS. 


A MAGAZINE TO AID TECHNICAL PROGRESS. 


AUGUST, 1904. NINeEpPENcE Net. 


THE MOTOR CAR OF THE FUTURE. By F. W. 


cuesteR. Jilustrated. 


THE INDICATOR FOR LECTURE DEMONSTRATION. 


By Prof. H. L. CaLLenpar, F.R.S. /daustrared. 


THE IRON AND STEEL, LEAD, NICKEL, TIN AND 
ZINC INDUSTRIES. By Joun b. C. Kunsuaw, Lilustrated. 


THE FIBROUS CONSTITUENTS OF PAPER. Linen. 


By Clayton Beavie. Jllustrated by Photo-micrographs. 


MODERN METHODS OF STEEL CASTING. By Joseru 


G. Horner, A.M.1.M.E. /dlustrated. 


THE DIESEL ENGINE. By 


rated. 
CATALYSIS. By T. Starer Price, D.Sc., 
COLONIAL COTTON. By]. H. Dawson. /ilustrated. 
ROOF BEVELS. By Rurus E. MARSDEN. /Uustrated. 
THE COMPOSITION OF. A WHITE ENAMEL. 


By 
INGRAM, B.A., 


THE RADIATION AND. ‘EMANATION OF RADIUM. 


By Prot. Ernest /d/usirated. 

ELECTRIC WAVES. By Prof. J. A. FLemine, F.R.S. 

FUELS FOR INTERNAL COMBUSTION ENGINES. 
By C. H. New, F.1.C. 

WOOL-COMBING. By Prof. ALDRED F. BARKER. /Wustrated. 

THEORY OF STRUCTURAL DESIGN. By E. FiAnver 


Ercuevis, A.M.1.M.E. J/élustrated. 


REVIEWS— ANSWERS TO QUERIES —‘: TECHNICS” 
CORRESPONDENCE—** TECHNIC> ” 
SONAL ITEMS—RESULTS OF MAY COMPETITIONS. 


A specimen copy o} of ** Technics” will be sent on applica ion. 


LAN- 


Ph.D. 


GEORGE NEWNES, Limirep, 
3-12 SOUTHAMPTON STREET, STRAND, Lonpon, W.C. 


A. W. OPPENHEIMER. | 


MICRO-ELEGTROSCOPE 


COMPETITIONS — PER- | 


PROGRESS OF SCIENCE AND TECHNOLOGY. siiustrated 


Ionisation of air and kindred 
phenomena are conveniently and 
accurately studied by means of the 


WILSON 


AND THE 


DOLEZALEK 
ELECTROMETER. 


FULL PARTICULARS AND PRICE 
ON APPLICATION TO 


The Cambridge Scientific Instrument Co., Ltd. 


Cambridge, England. 


~ 
<= 
SS | No. 79 Half-plate 
| 4 Pickard 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JO!INTLESS SECTION COILS, my system of 1868, to order, ro in. Coils 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 2¢ in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48in. spark. Special Coils for 
Wireless lelegraphy. 


NEW TRIPLE- SOLs MERCURY BREAK, giving a stream-like effect 
when u with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model og og adopted for South Africa, with Batteries, small 
Steam Motor, &c ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


CARL ZEISS, JENA. 


OPTICAL WORKS. 


BRANCHES. 

FRANEFORT o/M. 
HAMBURG. 
VIENNA. 

ST. PETERSBURG. 


Palmos 
Hand Cameras. 


LONDON— 
29 Margaret Street, 
Regent Street, W. 
BERLIN. 


WITH FOCAL PLANE SHUTTER. 
MADE ENTIRELY OF METAL. 
Fitted with ZEiIss LENSES. 
PROTAR, UNAR, TESSAR. 
ILLUSTRATED CATALOGUE, “F 2,” POST FREE ON APPLICATION. 


MARCONI’S 
WIRELESS TELEGRAPH 0., 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10”, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &ce., &e. 


New Recentatine Price List Senne on Application to 


18 Finch Lane, London, E.C. 


BECKER & CO. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, 

FOR EXPLOSION FURNACES 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list sent tree) 


TRADE MARK. on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The an, in the U, on sale with the following firms : 


este 
A. & J. SMITH. and 25 St. FREDK, MVACKSON & Co., 


J ross Street. 
AMES WOOLLEY, SONS & 
F. E. BECKER. co. (W. and | 
J. Ltd., Successors), 159 | Co., Ltd. ‘Bridge. 
d 160 Great Charles Street. 


| BAIRD & TATLOCK (London) 

PHILIP HARRIS & Co., Ltd., Ltd., 14 Cross Street, Hatton 
Edmund Garden, 

F. E. BECKER & Co. (W. aud 

J. George, Ltd., Successors’, 

to Wall, Hation 
en, E.C 

A. GALLENKAMP & Co., Ltd.. 
2o Sun Street, Finsbury, 


JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Street, 
Lincoln's Inn Fields, W. 

TOWNSON & MERCER, 


Camomile Street, E.C 


(W. and 

i; George, Ltd., Successors), 182 
Great Brunswick Street. 

PHILIP HARRIS & Co., Ltd., 


179 Great aero Street. 


F. E. BECKER ‘Co. (W. and 
. George, Ltd., Successors), 36 
enfrew Street. 


Leeda. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


For Photography, Unsurpassed for fine definition. 


[ENses 


Hopson_ttr 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 
THE CAMBRIDGE NATURAL “HISTORY. 


EDITED BY'S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIP 
To BE COMPLETED IN TEN VoLuEs. 


WoRMs, LEECHES, 
VOLUME IL. 

Flatworms. By F. W. GAMBLE, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c.. By A. E. 
Surpwey, M.A., F.R.S. Rotifers. By Marcus Harroe, 
M.A. Polychaet Worms. By W. BLAXLAND BENHAM, 


D.Sc. Earthworms and Leeches. By F. E. Bep- 
DARD, M.A., F.R.S. Gephyrea, &c. By A: E. 
Surpcey, M.A., F.R.S. Polyzoa. By S. F. HARMER, 
Se.D., F.R.S. 
SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cooxkg, 
A. E. Surpey, M.A., F.R.S., and F. R. C. Regp, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By Apam SEepcwick, M.A., F.RS. Myria- 
pods. By F. G. Sincrair, M.A. Insects. Part I. 
By Davin | SHarpP, M.A., F.R.S. 


,M*., F.RS. 
8vo. PRICE #79. NET EACH, 
INSECTS. PART II. 
VOLUME VI. 

Hymenoptera continued (Tubulifera ‘and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 

tera, Thysanoptera, Hemiptera, Anoplura. jy 

Davip SuHarp, M.A., F.R.S. 


AMPHIBIA & REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 


VOLUME IX, 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
LopDGE. 
MAMMALIA. 
VOLUME 


By Frank Evers Bepparp, M.A. Oxon., F.R.S.,¥ Vice- 
Secretary and Prosector of the Zoological Society of 
London. 


*,* The volumes dadiag with FISHES and THEIR KINDRED, by T. W. BrincGeg, Sc.D., and G. A. BouLENGER, 
F.R.S. , and SPIDERS, SCORPIONS, and CRUSTACEA, are in the Press, and the remaining volume, dealing with 
PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), is in active Preparation. 


ELEMENTARY 
ZOOLOGY. _ By Professor T. 
F.R.S., and Professor W. 
With 156 Illustrations. 


PRACTICAL 


J. PARKER, D.Sc., 
NEWTON PARKER, Ph.D. 
Crown 8vo., 10s. 6d. 


A MANUAL OF ZOOLOGY. _ By 
Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300. 


Illustrations. Crown 8vo., 10s. 6d. 


A TEXT-BOOK OF ZOOLOGY. B 


Professor T. J. PARKER, D.Sc., F.R.S., and Profes- 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. In Two 
Vols. With Illustrations. Medium 8vo, 36s. net. 


THE FOUNDATIONS OF ZOO- 


W. K. BROOKS, Ph.D., LL.D. 8vo 
10s. 


INTRODUCTION TO ZOOLOGY. 


By C. B. and G. C. DAVENPORT. Crown 8vo. 6s. 


EXPERIMENTAL MORPHOLOGY. 
By C. B. DAVENPORT, Ph.D. Part I. 8vo. 9s. net. 
Part II. Effect of Chemical and Physical Agents upon 
Growth. 8vo. 9s. net. 

LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 

Ios. 6d. 


Illustrated. Third Edition, revised. Crown S8vo. 
A COURSE of INSTRUCTION in 
By Professor T. J. PARKER, 


ZOOTOMY. Vertebrata. 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 


AN ATLAS OF PRACTICAL ELE- 
MENTARY ZOOTOMY. By G. B. HOWES, LL.D., 
Professor of Zoology, Royal College of Science, London. 
With a Preface by Prof. HUXLEY. 4to. 10s. net. 


ELEMENTARY BIOLOGY. By T. H. 


HUXLEY, F.R.S., and H. N. MARTIN, F.R.S. New 
Edition. Revised and by G. B. Howes and 
D. H. Scotr. Crown 8vo. 


THE ORIGIN AND “METAMOR- 
PHOSES of INSECTS. By LORD AVEBURY, F.R.S. 
With Illustrations. Crown 8vo. 35. 6¢. [Nature Series. 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
H. FLOWER, F.R.S., F.R.C.S. Illustrated. Third 
Edition. Revised with of Hans Gapow, 
Ph.D. Crown 8vo.° 10 


A TEXT-BOOK of COMPARATIVE 


ANATOMY. By Dr. ARNOLD LANG. With Preface by 
Dr. Ernst HAECKEL. Translated by H. M. and M. Ber- 
NARD. Vols. I. and II. (compieting the Invertebrates). 
8vo. 17s. net. each. 


ELEMENTS of the COMPARATIVE 


ANATOMY OF VERTEBRATES. Adapted from the 
German of Professor WIEDERSHEIM. By Professor 
W. NEWTON PARKER. With additions by the 
Author and Translator. 270 Woodcuts. Medium 8vo. 
Second Edition. 12s. 6d. net. 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By Professor WIED- 
ERSHEIM. Translated by H. M. BERNARD. The 
Translation, Edited and Annotated, and a Preface written 
by Professor G. B. ao F.R.S. With 105 Figures 
in the Text. 8vo. 


TREATISE ‘ON. COMPARATIVE 


| The 


EMBRYOLOGY. By, F. M. BALFOUR, F.R.S. 2 vols. 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Sir MICHAEL FOSTER, K.C.B., M.D., F.R.S.. 
and Professor F. M. BALFOUR, F.R.S. Second 
Edition, revised. Edited by A. SepGwick, M.A., and 
“W. Heaps. M.A. Illustrated. Crown 8vo. 10s 6d. 

NATURAL HISTORY of the 

MARKETABI.E MARINE FISHES of.the BRITISH 

ISLANDS. By J. T. CUNNINGHAM, M.A. With 


Preface by E. RAy LANKESTER, F.R.S. Illustrated. 
Medium 8vo. 7s. 6d. net 


NATURAL HISTORY of AQUATIC 
INSECTS. By Professor L. C. MIALL, F.R.S. 
Illustrated. Second Impression. Globe 8vo. 335. 6d. 

TEXT-BOOK of PALASONTOLOGY. 
By Professor KARL A. von ZITIEL. Translated and 


Edited by CHARLES R. EastMAN, Ph.D. Medium 8vo. 
Vol. I. 25s. net. Vol. II. tos. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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O.P.L. ORUISES LANTERN SLIDES. 
The ORIENT-PACIFIC LINE will despatch the $.S. CUZCO, Collection of Lantern Slides for Lectures on 
LOGY, GEOLOGY, and PALEONTOLOGY. 
AUTUMN CRUISES IN MEDITERRANEAN Arranged by Professor Dr. F. 1. P. van CALKER of Groningen. 


SPAIN, AFRICA, GREECE, SICILY, CORSICA, CORFU, CRETE, Historleal Geol Problematica : 30 Slides. 42 200 
and ITALIAN CITIES, 2. Historical Geology (Type Fossils, ‘ Collection 
starting September 16th, October rst, October 22nd. ‘ Sites.” fs 2 0 
BS... 2 o 
1 DAYS for 12 Guineas and upwards, or 19 days for 15 Guineas 4. Pisces: 3 Slides . ‘ £2 2 0 
and upwards. 5s. Amphibia: 12 Slides £1 7.0 
Reduced Railway Tickets between London and Marseilles. Reptilia and Aves: so‘lides 43 
F.GREEN& CO. ead Offic Microstructure of Minerals : 80 Slides. £512 
asi o 
Managers (ANDERSON, ANDERSON & CO.} Fenchurch Avenae. Rocks : 36 Slides’ 
P ly to the latter fi t s Fenchurch _ 10. Mode of Occurrence of Minerals in Rocks : <0 Slides £3 10 © 
Weel ad’ Office, 28 Lantern Slides of Rocks, in ordinary light: 100 Slides 0 
” ” ” 5 o 
12a. under crossed alesis : 73 
NORWAY.—S.Y. M/DNIGHT SUN, x2. 
s. collections of slides of Voleanoes and Crystalicgraghy will 
erths in the Ship. Finest Yachting Steamer soon be ready, 
afloat. Compare Itineraries. Sailing August 13th and 27th. Detailed Catalogue of Lantern slides in preparation ; prospectus post 
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. free. Single slides are sold at 1s. 6d. each. 


ALBERT EDWARD JAMRACH Dr. F. Kl KRANTZ, 
(Late CHARLES JAMRACH), RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
NATURALIST, ESTABLISHED 1833. 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. WATKINS & DONGASTER 


Hinerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. NATURALISTS, 


AND MANUFACTURERS OF 


Schools, and for Private Study GABINETS AND APPARATUS 


i. FOR ENTOMOLOGY, BIRDS’ E@@S AND SKINS, AND AL 
RADIUM, PITCHBLENDE, &c BRANCHES OF NATURAL HISTORY 
ALL LISTS FREE OF SPECIAL SHOW-ROOM FOR CABINETS. 
J A M ES R. GREGORY & CO., Be Our Catalogue (96 pp.) Post free on application. \ 
To Science & Art Department, British, Indian, & Colonial Museums, &. N.B.—For Excellence and Superiority of Cabinets and pa 
and Apparatus, references are to distinguished 


| KELSO PLACE, STANFORD RD. KENSINGTON, W. #*Tons. Museums, Colleges, ke. 
A LARGE STOCK OF ao BIRDS’ EGGS 


LIVING SPECIMENS FOR | AND SKINS. 
TH E M ICROSCO PE. | Birds, Mammals, &c., ener and Beasted by First-class Workmen 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, Ali Books and Publications on Natural History supplied. 


»H Fi laria, Steph Meli | 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. | (Five Doors from Charing Cross.) 
THOMAS BOLTON, 
25 BALSALL HEATIL ROAD, BIRMINGHAM, ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 


MARINE BIOLOGICAL ASSOCIATION ) 
OF THE UNITED KINGDOM. | 
| 


THE LABORATORY, PLYMOUTH. 20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
The following animals can always be supplied, either living Adapted for ay sa ae In 
= preserved by the best methods :— | A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
Sycon ; Obelia, Sertularia ; Actinia, Alcy: | 


selection. Specimens sent on approval. 


onium; Hormiphora (preserved) ; oplana mp 

Nereis, ite, Arenicola, Lanice, Terebella ; | Cabinets, Ge Glass-capped 
Gammarus, Ligia M sis, Nebalia, Carcinus ; Patella, ‘Buccinum, Eledone | 

Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinu:, NEW CATALOGUE POST FREE. 


\scidia, Salpa (preserved), Raia, &c., &c. 


—— THE DIRECTOR. | THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


\OTICE,—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘* Puusis,’’ LONDON. 


SUBSCRIPTIONS TO ‘‘ NATURE.” CHARGES FOR ADVERTISEMENTS. sig 
s. Praces Aproap:— s. d. | Led. 4s. a. 
Vearly Yearly . . . . 410 6. “Zhree Linesin Column . o 2 6/{ Quarter Page, or Half 
| Per Line after © g| aColumn . 
Half-yearly + 6 Half-yearly . . . 015 6 | Qne Eighth Page, or Quarter Half a Page, oraColumn 3 5 o 
(Juarterly Quarterly 0 8 o Column 018 6] Whole Page . ° 


* The first line being i in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET. LONDON, W.C. 
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CIRCULAR BEAM CHEMICAL BALANCE. 


Chemicals — Balances- 
Electrical Apparatus — Focus 
hy Apparatus— 


and Wireless Telegrap 
free on application 


Chemical Apparatus - 


— Thermometers — 


Tubes, X-Ray, 


LISTS: 
Assay 


B ance for Analytical work, with CIRCULAR BEAM of brass richly 


wilt, the hangings also gilt and the pans platinum plated. Agate 
knife edges and planes; 3 arrestments for beam, suspenders 
and pans, rider slide, counterpoised sliding front to case, and 


side doors, mounted on black slate base, carrying 200 Grammes 
and sensitive to ,'5 milligramme 


Cc. E.. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON. 
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[TOWNSON_&_MERCER, 


ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisnopscaTe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. EC. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World 


MEASURING TEMPERATURES 
FROM 
900° C. to 2000’ C. or 4000° C. 
The instrument ean be used by any intelligent 
workman. 
The temperature of any substance ean be ascer- 


| tained where the light of that substance can be 


seen; distance is immaterial so long as the field 
of view is fairly well filled with the light. 

The Wanner Pyrometer may be seen at the Show 
Rooms of 


TOWNSON & MERCER, 
34 CAMOMILE STREET, 
the Sole Agents for the United Kingdom. 


NEW EXPERIMENTAL SETS 0f APPARATUS AOR 


WIRELESS TELEGRAPHY. 


The Cheapest and Most Complete. & 


SCIENCE SCHOOL TYPE (as figured), with Aerial Masts, Cc 
£5 net the Complete Set, in two Boxes, with Lock 


and Key. 


&e. 


Descriptive Pamphlet Post Free. 
Contractors to the Admiralty, 
India, and Colonial Offices, 


ISENTHAL & CO., 


§ MORTIMER STREET, LONDON, W.: 


War, 


CAMERAS 
for the 
NATURALIST, 
SCIENTIST, 
ARTIST, 
and 
TRAVELLER. 


The Co.’s Standard 
Camera, 


Price £3_ 


THE LONDON STEREOSCOPIC 


hawe the 

Largest Stock of High-class 
Cameras and Prism Binoculars 
in London. 


FIELD GLASSES 


Write for particulars from the 


LONDON STEREOSCOPIC COMPANY, 


COMPANY 


—— 


for 
YACHTING, 
RACING, 
HUNTING, 
The Gn Goerz Trieder 


nocular. 
Prices from £5 5 O 


or 54 CHEAPSIDE, E.C. 


Printed by Ricuarp Cray anb Sons, Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmiitan 


anp Co., Limeren, at St. Martin’s Street, London, W.C., and ‘Tue Macmittan Company, 66 Fifth Avenue New York.—Tuurspay, August 11, 1904- 


106 & 108 REGENT ST., W.; 
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India, and Colonial Offices, &c. 


War, 


=<! 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorRDSWoORTH. 


No. 1816, VOL. 70] 


THURSDAY, AUGUST 18, 1904. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


SERIES RESISTANCES. 


For Regulating Current in Coils, Are Lamps, or 
other Apparatus from the main supply. 


‘NEWTON WORKS” 


SERIES RESISTANCH, 


on aluminium frame with adjusting switch 


for working from 100-volt mains, 
7 ohms resistance to carry 15 amperes, 


MADE AT 
8 FLEET STREET, LONDON. 


BY 
NEWTON & CO., 


REYNOLDS & BRANSON, ita 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical. and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
Desicns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 


Case, 
£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


68 CORNHILL, 


LONDON. 


R. & J. BECK, Ltd., 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 
For the Weather and for Measuring Heights. 
POCKET HYGROMETERS 

For Detecting Damp Beds. ~- 
Sewage Tests for Impurities: in Drinking Water. 


TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 
Itlustrated Price Lists — vy Post to ail Parts of the 
orld, 


GOERZ, ZEISS, and other'principal makes of Prism 
‘ Binoculars stocked. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL ; 122 REGENT STREET. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principal—T. GREGORY FOSTER, Pu.D. 
FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 

The SESSION 1904-5 will begin on Tuesday, October 4. 

The Principal aad Deans will attend on Monday, October 3, and Tuesday, 
October 4, from 10 a.m. to 1 p.m. for the admission of Students. 
oun Department of Fine Arts (Slade School) will open on Monday, 

ober 3. 

The Coanues in the Department of Laws wil! begin on Monday, 

October 10. 
FACULTY OF MEDICINE. 

The Session will begin on oy October 3. 
my and Lecture at 4 p.m. by Prof. J. Norman Corte, Ph.D., 

-R.S. 


The following Prospectuses are now ready, and may be had on application 
to the SECRETARY :— 
Faculty of Arts and Laws (including Economics). 
Faculty of Science. 
Faculty of Medicine. 
The Indian School. 
The Department of Fine Art. 
The Department of Engineering. 
The School of Architecture. 
The Department of Public Health. 
Scholarships, Prizes, &c. 
Post-graduate Courses and Arrangements for Research. 


W. W. SETON, M.A., 
Assistant Secretary. 


UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Scoot oF MoperRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 
Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STunpENTs. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


TEACHING STAFF. 


{J: L. S. Hatton, M.A., and 
W. F. S. M.A. 


. T.. Hewitt, D.Sc., and 
Chemistry ... nf J C. Suiru, D.Sc. 


Mechanical Engineering... «. D. A. Low, M.I.M.E. 
Electrical Engineering J. T. Morris, A.M.1.E.E. 
The SESSION will « on September 19, and the EVENING 
CLASSES on September 26. 
Pe for full Course, £10 ros. per Session; Preparatory College Class, 
4 45. 
CALENDAR witb full particulars sent post free, 34d. 


J. L. S. HATTON, Director of Studies. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 

Gepeeacs to the University Degrees in Science or in Letters, and for the 
Jniversity Diploma in Theory and Practice of Teaching. Special facili- 

ties are offered for the study of Agriculture, Applied Chemistry, Mining, 
and all branches of Engineering and Naval Architecture. 

Matriculation and Exhibition Examinations begin September 26. 

Lectures begin October 4, 1904. 

De. 


Pp on appli to the SECRETARY. 


Mathematics oe 


pa New Session begins Monday, October 3, 1904. 


BIRKBECK COLLEGE. 


BREAM’S BUILDINGS, CHANCERY LANE, E.c, 
DAY AND EVENING SCIENCE COURSES (Lectures an) 
Laboratory) under RECOGNISED TEACHERS of the 


UNIVERSITY OF LONDON. 
Chemistry _... ose J. E. Mackenzie, Ph.D., 
hysics ... ALBert GrirritHs, D.S.. 
Mathematics ove E. H. Smart, M.A. 
Botany ... oo ose A. B. Renpig, M.A., D.S; 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy Gso. F. Harris, F.G S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometr, , 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for th- 
Session of three terms, 1904-1905, is £r5. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, ; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe: 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; Gio- 
LOGY, A. J. Maslen. In the evenings similar Courses will be co: - 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for th- 
Engineering, Electrical and Chemical and Metallurgical professions. 
‘The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectuses may be had at 
the Office for 1d. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab). 


Michaelmas Term begins Monday, October 3rd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE 

d LABORATORIES for Practical Work 
CHEMISTR BIOLOGY, BOTANY, GEOLOGY, a: 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final BA . 
B.Sc., Conjoint Board, Pharmaceuticai and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


UNIVERSITY OF ABERDEEN. 


FACULTY OF MEDICINE. 
WINTER SESSION, 1904-1905. 

The WINTER SESSION commences on TUESDAY, OCTOBER 11, 
1904. The Preliminary E ination will e on Ser ber 23. 
The Degrees in Medicine — by the University are: Bachelor of 
Medicine (M.B.), Bachelor of Surgery (Ch. B.), Doctor of Medicine (M.D.), 
Master of Surgery (Ch.M.). 

They are conferred only after Examination, and only on Students of the 
University. A Diploma in Public Health is conferred, after Examination, 
on Graduates in Medicine of any University in the United Kingdom. 

The total cost for the whole Curriculum, including Hospital Fees and 
Fees for the Degrees of M.B. and Ch.B., is usually about £150. Bursaries, 
Scholarships, Fellowships, and Prizes to the number of fifty, and of the 
aggregate annual value of £1,183, are open to competition in this Faculty. 

A Prospectus of the Classes, Fees, &c., may be had free on application 
to the SECRETARY OF THE Mepicat Facutty. The University also 
grants Degrees in Arts, Science, Law, and Divinity, particulars of which 
may be had on application to the SECRETARY OF FACULTIES. 


For other Scholastic Advertisements, see *ages cxxxix, cx), 
and cxli, 
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NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the theory and practice of the above subjects 
will commence on Monday, October 3, 1904. ENTRANCE EXAMIN.- 
ATION on Wednesday and Thursday, September 28 and 29. The 
courses for Mechanical and Electrical Engineering include periods spent in 
commercial workshops, and extend over four years. They also — for 
the degree of B.Sc. in Engineering at the University of London. ‘ees for 
either of these courses, £15 per annum. 

In Horological Engineering and Watchmaking, special attention is paid 
to the principles and design of automatic machinery and methods for 
cheapening production, and in the Session 1904-5 there will be AD- 
VANCED COURSES. 

DAY COURSES IN AND IN ARTISTIC 


Full and also partial day courses are held in these subjects. Those 
in Technical Optics cover all branches of optical work, whilst in the Artistic 
Crafts Department instruction is given in goldsmiths’ and jewellers’ work, 
in all kinds of silversmiths’ work and of artistic metal work in the precious 
and other metals. 

Ful! particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute, or on application to 

R. MULLINEUX WALMSLEY, Principal. 


THE GLASGOW AND WEST OF 


SCOTLAND TECHNICAL COLLEGE. 


SESSION begins TUESDAY, SEPTEMBER 27, 1904. 

The Diploma of the College is granted in the following Departments :— 

CIVIL, MECHANICAL, and ELECTRICAL ENGINEERING; 
MINING, NAVAL ARCHITECTURE, CHEMISTRY, METAL- 
LURGY, MATHEMATICS and PHYSICS, and ARCHITECTURE. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scribed University Classes. 

The Laboratories‘in the of Physics, Chemistry, Metallurgy, 
Mechanical and Electrical Engineering are equipped with the most 

The Preliminary E ion for Candidates for the Diploma begins on 
September 19- Names of intending candidates must be lodged not later 
than September 16. 

The CALENDAR (price by post 1s. 4¢.)and PROSPECTUS (gratis) 
will be sent on application to the SECRETARY, 38 Bath Street, Glasgow. 
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Holiday 
Photography 


On tour make sure of 
your results by develop- 
ing before it is too late 
to repeat the exposure. 


abloid” srans 
Photographic Chemicals 


Make this easy. A com- 
plete chemical outfit in 
a few cubic inches. 


Sold by ull chemists and cealers 
Pamphlet> and particulais free 


BURROUGHS WELLCOME AND Co. 
LONDON, SYDNEY anp CAPE TOWN 


PHO. 98 


THE MIDDLESEX HOSPITAL 


MEDICAL SCHOOL. 
A SCHOOL OF LONDON UNIVERSITY. 


The WINTER SESSION, 1904-1905, will commence on MONDAY, 
OCTOBER 3. 

Two Entrance Scholarships (value £100 and £60) will be competed for 
on September 22, 23, 24. 

One Entrance Scholarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, will be competed for on September 22 
and 23. Notice in writing to be sent to the Dean on or before 
September 12. 

There are annually Eighteen Resident Hospital Appointments open to 
Students without extra fee. 


Composition Fee for General Students for whole Medical Curriculum, 


135 guineas ; for Dental Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies, and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and provides accommo- 
dation for thirty Students. 

Prospectuses and all obtained from 


RRAY, M.B., F.R.C.S., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects 
of the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 3 and continue till July, 
Igos. 

Attendance on this class counts as part of the five years’ curriculum. 

Fee for the whole Course, £21 ; or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the WARDEN OF THE COLLEGE, 
St. Bartholomew’s Hospital, London, E.C. 

A Handbook will be forwarded on application. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including practical work, is given 
at St. Thomas's Hospital Medical School, Albert Embankment. Full par- 
ticulars may be obtained from the Dean. 

Attendance on this Course counts as part of -hejfive years’ curriculum. 


or other Scholastic Advertisements, see pages cxxxviti, cxl, 
and cxli. 


ORTHOCHROMATIC 
PHOTOGRAPHY. 


SETS OF LIGHT FILTERS, 


in Special Case, morocco-covered, 
velvet-lined, for pocket. 


x 5 times. For cloud effects and snapshots. 
xi For Landscapes and Portraiture. 
Absolutus. For correctly copying all coloured objects. 


Be Write for Price Lis*s, free to readers of ‘* Nature.” 


SANGER-SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION commences on MONDAY, OCTOBER 3. 
Entrance Scholarships of the combined value of £410 are offered for com- 
petition annually in September. 

For particulars as to Entrance Scholarships, special classes for Pre- 
liminary Scientific M.B. (Lond.), prospectuses of Medical and Dental 
Schools, Regulations for residence in the College, new scheme for payment 
of composition fees, &c., apply personally or by letter to the Dean, Guy’s 
Hospital, London Bridge, S.E. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following posts on the Teaching 
Staff of the Institute :— 

LECTURER in ELECTRICAL ENGINEERING, £200 per annum. 

Candidates must have read the circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed foolscap envelope to the Principat, Municipal Technical Insti- 
tute, West Ham, E. 

All applications must be lodged with the Principat before noon, Sep- 
tember 1, 1904. 


By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 


July 20, 1904. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Committee of the Institute are prepared to appoint a PROFESSOR 
OF MECHANICAL ENGINEERING AND APPLIED MATHE- 
MATICS at the Technical College, Finsbury, in succession to Prof. Dalby, 
appointed Professor at the Central Technical College. The Professor, 
besides giving Lectures and holding Day and Evening Classes on the 
subjects of his Professorship, will be required to superintend the Work- 
shops and to give Instruction‘in Machine Designing and Drawing. 
he salary offered is £600 per annum. 

Copies of the conditions attached to the appointment and the Programme 
of Instruction of the College may be obtained from the HONORARY SECRE- 
tary, City and Guilds of London Institute, Gresham College, E.C., to 
whom applications for the appointment should be addressed not later than 
September 10. 


COUNTY BOROUGH of SUNDERLAND. 


TECHNICAL COLLEGE. 


Applications are invited for the following post :—JUNIOR DEMON- 
STRATOR IN ENGINEERING. Salary, £150 per annum. Age not 
to exceed 30 years. Candidates must be qualified to give instruction equal 
in standard to that of a University College. For further particulars written 
application should be made to the Secretary. The selecting committee does 
not bind itself to engage anyone of the applicants. 

Applications, with a duplicate set of not more than three testimonials, to 
be sent by post, addressed to the below named, with the particular post 
applied for named in the bottom left-hand corner of the envelope, and to 
reach the College not later than Monday, August 29, 1904. 


BEACHARA BRANFORD, Principal. 


August 3, 1904. 


APPLICATIONS from physically sound 


men with a thorough training and some practical experience in Eco- 
nomic Entomology are invited for the appointment of ASSISTANT 
GOVERNMENT ENTOMOLOGIST in the DEPARTMENT of 
AGRICULTURE, CAPE COLONY. Engagement for three years. 
Salary, £350 per annum. Free first-class railway and steamship 
passages from domicile to Cape Town. Applications, which must be 
supported by original, or certified copies of, testimonials as to health, 
character, and ability, and specify candidate's own telegraphic and 
postal address, will be received by the GoveRNMENT ENTOMOLOGIST, 
Care Town, up to November 1, 1904. 
July 28, 1904. 


UNIVERSITY OF LEEDS. 
DEPARTMENT OF PHYSICS. 


Applications are invited for the appointment of a JUNIOR DEMON. 
STRATOR in PHYSICS to assist in the tutorial work in the laboratory. 
Salary, £100 a year. Time required for attendance about three and a half 
days per week. 

Applications will be received up to August 31. 

Conditions of appointment and further information of duties, &c., may be 
obtained from the REGIsTRAR of the University, Leeds. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 


Applications are invited for the appointment of DEMONSTRATOR in 
Applied Mechanics and Engineering Design and Drawing, at a salary of 

100, 

The appointment will date from October 1, 1904, and applications’ must 
be made to the Dean or THE FacuLry on or before September r. 

Particulars of the duties may be had on application to the REGISTRAR. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Applications are invited for the post of LECTURER and DE\ON. 
STRATOR of CHEMISTRY. Commencing salary, £150. Full cetai\y 
of the duties may be had from the undersigned. Applications, to2ether 
with not more than three recent testimonials, must be sent in not later than 


August 31. 
CHARLES A. KOBN, Principal. 


NORTHAMPTON INSTITUTE, | 


ST. JOHN STREET ROAD, LONDON, E.c 
ENGINEERING DEPARTMENTS. 

The Governing Body invite applications for the appointment of CHIFF 
INSTRUCTOR in MATHEMATICS, day and evening, part time only, 
Salary, £150 per session. Experience in teaching engineering students 
desirable. Further particulars and forms of application, which shou!d he 
returned not later than Wednesday, August 31, 1904, can be obtained 
on application by letter to : 

R. MULLINEUX WALMSLEY, D.Sc., Principa!, 


SECONDARY PUPIL TEACHERS’ | 
CENTRE AT YARDLEY. 


The Worcestershire County Council require the services of a PRINCIPAL 
for the proposed new Pupil Teachers’ Centre at Yardley, at a salary of £200 

annum. 
PeThe County Council also require the services of a LADY ASSISTANT. 
Salary, £130 per annum. ‘ 

The candidates appointed will be required to take up their duties not 
later than September 19, 1904. : 

Applications in the atom all further 

ticulars obtained) not later uesday, August 30, 1904. 


Director of Education. 


County Education Department, 
37 Foregate Street, Worcester. 


COUNTY BOROUGH OF ST. HELENS. 


EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL SCHOOL, THE GAMBLE 
INSTITUTE. 


The Education Committee require the services of an ASSISTANT 
LECTURER in CHEMISTRY, METALLURGY, and ELEMEN.- 
TARY MATHEMATICS in the Evening Classes. Salary, £130 per 
annum. 

Form of application and further particulars may be obtained from the 


undersigned. 
JEFF. J. BROOMHEAD, : 
Education Office, St. Helens. Director of Education. 


UNIVERSITY OF BIRMINGHAM. 

The Council invites applications for the appointment of ASSISTANT 
LECTURER and DEMONSTRATOR in BOTANY. 

The stipend will be £150 per annum. ? : 

The candidate selected will be required to enter on his duties on Sep- 
tember 29 next. 

Further particulars may be obtained from the undersigned, to whom 
applications, accompanied by six copies of testimonials, should be sent not 


later than September 3, 1904. 
GEO. H. MORLEY, Secretary. 


CITY OF BIRMINGHAM. 


MUNICIPAL TECHNICAL SCHOOL. 


The services of a LECTURER in PHYSICS are required in September 
next. The commencing salary offered is £140. The last date for sending 
in applications is August 27 nex 


t. 
Full particulars of the post will be — on application to 


EO. MELLOR, Secretary. 
Offices of the School, Suffolk Street, 
July 25, 1904. 


UNIVERSITY OF MELBOURNE. 


LECTURER IN SURVEYING AND ENGINEERING. 
Applications are invited for the post of LECTURER in SURVEYING 
and DEMONSTRATOR of ENGINEERING in the University of 
Melbourne. Salary, £500 per annum. Appointment for five years. The 
Lecturer’s whole time will be at the disposal of the University, but he will 
be allowed to take any consultation work which in the opinion of the 
Council does not interfere with his University duties. . 
Applications close in London on September 12, 1904. Particulars may 
be obtained from the AGENT-GENERAL FOR VICTORIA, 142 Queen Victoria 
Street, London, E.C. 


UNIVERSITY OF MELBOURNE. 


‘ CHAIR OF GEOLOGY AND MINERALOGY. ‘ 

Applications are invited for the post of PROFESSOR of GEOLOGY 
and MINERALOGY in the University of Melbourne. Salary, £800 per 
annum, together with an annual payment of £100 towards an Endowment 
Assurance. 

All particulars may be obtained from the AGENT-GENERAL FOR VICTOR! 4, 
142 Queen Victoria Street, E.C., to whom all applications must be sent not 
later than Friday, September 30, 1904. 


For ‘other Scholastic Advertisements, see pages €Xxxviii, CXX.i%, 
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QUEEN’S COLLEGE, GALWAY. 


The Matriculation Examination of Session 1904-1905 commences on 
Qcrozer Matriculation Certificates of any University within the 
United Kingdom are accepted. 

All Lectures, Scholarships, Exhibitions, and Prizes are open to Students 

either sex. 
= scholarship Examinations in Arts, Medicine, and Engineering com- 
mence on OCTOBER 20. 


DEPARTMENTS OF 
SCIENCE, MEDICINE, AND ENGINEERING. 


Tomas Joun I'’anson’§ Bromwicu, 
{ M.A., Fellow of St. John’s College, 
Cambridge ; Examiner, R.U.1. 
Prof. A. ANDERSON, M.A. Camb., Hon. 
LL.D. Glasgow, late Fellow of Sidney 
PHYSICS ... | Sussex College, Cambridge, Member of 


MATHEMATICS 


the Senate of the Royal University of 
Ireland, President of the College. 
Prof. ALFRED Senter, Ph.D., Berlin. 
Prof. Richarp J. ANDERSON, M.A., 
M.R.C.S., Eng. ; Examiner, 


CHEMISTRY _... 

NATURAL HISTORY, 
MINERALOGY, and 

> Prof. Epwarp TownsEnp, M.A., D.Sc. ; 

ENGINEERING... Examiner, R.U.1. 

ANATOMY and PHYSI-f Prof. Josepu P. Pye, M.D., M.Ch., 
OLOGY ... on D.Sc., F.R.U.I. 

PRACTICE of Joun Isaac Lynuam, M.D., 

CINE M.Ch., M.A.O., F.R.U.I 


Prof. W. W. Brereton, L.R.C.S.1., 
SURGERY ... MRCPI 


MATERIA MEDICA .. W. Cotonan, M.D., 


Prospectus of the Courses and Regulations for Scholarships, &c., can be 
had on application to the 
REGISTRAR, Queen’s College, Galway. 


NEW SOUTH WALES. 


UNIVERSITY OF SYDNEY. 


P. N. RUSSELL LECTURESHIP IN ELECTRICAL 
ENGINEERING. 

Anetcotiens are invited from gentlemen qualified to fill the position of 
ee “TURER in ELECTRICAL ENGINEERING in the University of 
Sydney. 

Salary at the rate of £500 per annum with permission to carry on a certain 
amount of consulting practice, subject to the approval of the Senate. £80 
allowed for passage expenses to Sydney from Europe or America. Duties 
begin March 1, 1905. 

Further particulars may be obtained from the ActiING AGENT-GENERAL 
FoR New Soutu Wats, 9 Victoria Street, London, S.W., to whom 
applications, stating applicant's age and qualifications, and accompanied by 
six copies of each testimonial submitted, should be ‘sent not later than 
September 10, 1904. 

JERSEY, Acting Agent-General for New South Wales. 

July 29, 1904. 


WANTED, the following SCIENCE and 
other MASTERS :—{1) Science Master chiefly for Chemistry; salary, 
160, non-res. (to commence). (2) Mathematics and French; £150, 
non-res. Higher GradeSchool. (3) Physics and Chemistry, Endowea 
School; £100, resident (to commence). (4) Graduate for Mathematics 
and Chemistry, School in Canada; £120, resident. (5) Chemistry, 
Physics, Physiography and Mathematics ; £100, resident. Particulars 
of the above and many other vacancies will be sent on application. 
Address—GrirrirHs, SMitH, anv Situ, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Governing Body require the services from September next of an 
ASSISTANT LECTURER in the DEPARTMENT of MECHANICAL 
ENGINEERING. 

Cc ing Salary, £170. 


VERDIN TECHNICAL SCHOOLS, 
WINSFORD. 


The Winsford Higher Education Committee invite applications for the 
post of FIRST ASSISTANT -MI 


STRESS in the above Organised | 
Science School. Applicants must be well qualified in French and in either | 


Mathematics or English subjects (including English Grammar, History and | 


Geography). The selected applicant will be required without extra salary 
to give instruction in French to some classes held on Saturday afternoons 
or some week day evening during the Winter Session. The salary offered 
is £110 per annum, rising by annual increments to £130. Applications, 
accompanied by copies of not more than three recent testimonials, endorsed 
“ Assistant Mistress,” must be delivered to me on or before September 2, 


- JNO. H. COOKE, Solicitor and Clerk. 
Russell Street, Winsford, Cheshire, 
August 16, 1904. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £150, and £130. A list of Vacant Masterships sent to all 


Candidates; no fee till suited.—OreLtana & Co. can guarantee to | 
each candidate with good reference an appointment. Est. over so | 


years. 44 Old Bond Street, London, W. 


For particulars send stamped addressed envelope to the SECRETARY. 


WANTED, for Session commencing in 
October next, TEACHER of PHYSIOLOGY and HYGIENE. One 
evening weekly. Salary, 12s. 6d. an evening of 2} hours. Apply at 
once to the SEcreETArRY, Willesden Polytechnic, Priory Park Road, 
Kilburn, N.W. 


For other Scholastic Advertisements, see pages cxxxviii, 
Cxxxix, and cx\. 


ON SALE. 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c , rigid mahogany garden stand, 
new condition, price £22; 3$” clear aperture, similar accessories and stand, 
price only £10 10s. ; 33”, with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ Pris- 
matie Field Glass, cost £11, offered for £6.—Bacteriological Micro- 
scopes by Browninc, Powait & LEALanp, and others ; complete outfit, 
including best substage illuminator and y4” or 7,” objectives, for £11.— 
3 Petrological Microscopes by Watson, and Swirt, in perfect order, 
from £7.—3 Students’ Microscopes, from £2 10s.— Microscope 
Objectives by all best makers, yy” for £2 10s., yx” for £3 3s., on 
approval.—Microscope Slides, so for 12s., or customer’s choice 4s. per 
dozen from parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices. 


Rev. H. MILLS, Greenside, Kendal. 


Hufner 
Spectrophotometer 


For 
Quantitative Measurements 


of Absorption of Light. 


ADAM HILGER, Lro.. 


75, CAMDEN ROAD, 
LONDON, N.W. 


=>. 1/STS POST FREE on APPLICATION. 
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G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, A it > 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
@@ Nature says: ‘‘ Teachers requiring efficient a atus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.”” 


List on application by mentioning NaTuRE. 
LANTERN and 


MICROSCOPICAL Ss L | D E Ss 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

As supplied to the Principal Universities, Technical Schools, &c.) 
end for Catalogues to the actual preparers. 
FLATTERS & GA TT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
: 16 & 18 Roan, Lonasicut, M/o. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS, MICROSCOPES, NATURE STUDY a ces, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S 


Speciality. LANTERN SLipEs from Negatives, Book Illustrations, &e. 
Correspondence invited. 


SECOND-HAND TELESCOPES. 


6 in. Cooxe Equatorial with Clock, £150; 6in. Cooxe Altazimuth, £50 ; 
12} in. Equatorial Reflector, £35 ; 9} in. ditto, with Clock, £50. 
Army Signalling Telescopes by Necrett1 & ZamBra, Watson, EL.iotT, 
Cary, and other leading makers, 20s. to 30s. 


Strewarp's Lord Bury, £2; Tourist 3 draw 2} O.G., £2; Tourist 4 draw 
2} O.G., £2 10s. ; Tourist 3 draw 2} O.G., £ ‘, 
Regulation Coastguard Telescope, as supplied to the Admiralty, Kew 
Certified, £2; Ditto Field Glass, £1 10s. 

List, including many others (Astro. and Hand), on Application. 


A. CLARESON CoO., 


28 Bartlett's Buildings, Holborn Circus, and 338 High Holborn, LONDON. | 


THE “SIRIUS” FOCUS TUBE. 


) Sole Maker, 


66 Hatton Carden, 
London. 
Glass Blower and 
ACTUAL MAKER 
of all kinds of 


X-Ray and Vacuum 
Tubes, &c. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. HuGues' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, +> great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Sane to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wic! mp, Portrait Combination front 
, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World, 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
‘ostage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


H. HELM, 


Apparetus for estimation of sulphur in spent oxide. 


Sale bp Auction. 


TUESDAY, AUGUST 23, at Hatr-past TwE.ve. 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C., a smaji 
collection of SHELLS, including many rare species, formed by the late 
Grorce Jounson Atiman, LL.D., F.R.S., formerly of (Queen, 
College, Galway; with the Mahogany Cabinets, British and Exotic 
Lepidoptera, Heads and Horns of Animals, Two Fine Specimens of the 
rare Mountain Sheep from the Rockies, Bear, Wolf, and other Skins, 
several White Varieties of Birds, Indian and other Birds’ Eggs Aco 
a private Collection of Eggs with the Mahogany Cabinet, and 
Natural History Specimens. fi 

n view day prior from 2 till 5 o'clock, and morning of sale. 

Catalogues and all particulars upon application. 


W. WILSON. 
STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both, 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
Z justable slit to colli. 
circle. In case. 
Price a . £600 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
“CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Ulustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application, 

Tel hic Address—‘‘ APPARATUS, MANCHESTER.” 

Number—2238. 


Various 


DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 


= On Oak Bracket 

complete, 
| 5s. 
6SsS Can be obtained through 
2>S all Opticians, or of the 
oS Sole Makers, 

F, DARTON& Co. 

CLERKENWELL 


= OPTICAL WORKS, 
iY 142 ST. JOHN ST., 


indirectly, see that 


be METEOROLO- 
ABSOLUTE There are inferior Wits GICALINSTRUMENTS 
ACCURACY imitations on the of all kinds—with Kew 


market. Certificates, if desired. 
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Telegrams : Martindale, Chemist, London. 


Telephone: 1797 Paddington. 


RADIUM BROMIDE 


OF HIGH ACTIVITY 


FROM STOCK, 
in S mg. Tubes only. 


Price "7 net each. 


CASH WITH ORDER. 


W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH ST., W. 


RADIUM. 


(BROM. 


FROM STOCK ON HIRE, 
in Sas) or at 
1, 2), & 5 mg. REASONABLE 
| tubes. PRICES. 


Pitchblende, from 2/- to 30/- per piece: in n Powder, 2/6 per oz. 
Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. 
Sparteite (see Nature, March 31, 1904, page 3 3), 2/- per piece. 
Chliorophane, 2/- per piece. Samarskite, 2/- per oz. 
Zinc Sulphide, green and yellow, 2/6 per tube. 
Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; 11/= 4-gram, 
Polonium on Bi. rod., 25/-. Willemite, 2/- per oz. 
Flexible Sandstone, 5/- to BO/-. (See Nature, June 23, 1904, 
page 185 
Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 
Diamond chips and powder, 10/- per carat (best Senay 
| Euklas, Hiddenit, Wagnerit, Phosgenit. 
| Bar. Plat. Cyan., "for Screens, 3/- gramme, 6O/+ oz. Crystals, 4/= 
| gramme. Screens, 9d. per square inch. 
Radio-active screens, Gd. per square inch. Willemite 
screens, 6d. per square inch. (special), 21/- 
Spinthariscopes (special), 21/-, 10/6 and 7/6. 
Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


| NEW ZEALAND VEGETABLE CATERPILLAR; from 2 to 3 inches 
long, with a stem showing fructification growing out of its head. Specimens 
may be had from 10/6 to 21/=, according to quality and size. 
See Narure, May 12, 1904, page 44- 
Goods may be returned if not approved of, when money will be refunded, 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CoO., 
71 & 73 DUKE ST., GROSVENOR SQUARE, W. 


W. G. PYE co., 
“GRANTA” WORKS, CAMBRIDGE. 


W.G. PYE-& Co 
CAMBRIDCE 


J. ERSKINE-MURRAY’S 


Surveying Instrument for Students’ use. 


Every Student of Mathematics and 


PATENT ANGLEMETER. 


A simplified form of Sextant and a cheap but efficient 


Engineering should possess one. 


Price, in Card-board Case 
Velvet lined Pocket-case for do. 


12s. 6d. 
2s. 6d. 


| Unequalled for ASTRONOMY, NATURAL HISTORY 
and General Observations. 


NEW PRISM 
BINOGULAR 


solid 
brown case, 


SPECIAL FEATURES 


1.—Optical excellence, 

2.—Strength of construction. 

3-—Light weight, owing to special metal used in the bodies. 

4.—Price within the reach of those requiring a good Field 
Glass for all purposes. 


A. E. STALEY & CO., 
_ 19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


| a@ Please Write for Booklet. 
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MACMILLAN & BOWES, Cambridge. 
Local and other Publications and Remainders. 


CAMBRIDGE DESCRIBED AND ILLUSTRATED. 
A History of the Town and University. By T. D. ATKINSON, with 
an Introduction by J. W. CLARK, M.A. With 20 Steel Plates, 
numerous Illustrations, and Maps. Medium 8vo. Cheaper Issue. 
Reduced to 12s. 6d. net. 

GUAR DIA N.—“ Gives in convenient form and with abundance cf ex- 
cellent illustrations the result of the best and most recent researches into 
Burgh and College history, and on a scale that will suit the 1equirements of 
the general reader.” 

STUDIES IN NATURE AND COUNTRY LIFE. 
By CATHERINE D. WHETHAM and W. C. D. WHETHAM, 
M.A., F.R.S., Fellow of Trinity College, Cambridge. Crown 8vo. 
2s. 6d. net. 

TIMES.—“ A useful little book, not quite like any other. It is to teach 
children to look on nature with observation and understanding ; touching 
not so much on fauna and flora, but giving chapters on ‘ Earth,’ ‘ Heat,’ 
*The Weather,’ ‘ Roads,’ ‘ Light and Colour,’ ‘ Villages,’ &c.” 

OLD FRIENDS AT CAMBRIDGE AND ELSE.- 
WHERE. By J. WILLIS CLARK, M.A., Registrary of the Univer- 
sity of Cambridge, formerly Fellow of Trinity College. Crown 8vo, 
cloth. (Published 6s.) 2s. 6d. net. 

William Whewell, Connop Thirlwall, R. M. Milnes (Lord Houghton), 
E. H. Palmer, F. M. Balfour, H. Bradshaw, W. H. Thompson, Coutts 
Trotter, Richard Okes, H. R. Luard, and Richard Owen. 

SPEAKER.—‘‘The rising generation of Cambridge men, who know 
little except by rumour of the giants of fifty years ago, will here be able to 
learn in a most attractive form just what they ought to know about them.” 
CLARE COLLEGE LETTERS AND DOCU- 

MENTS. Edited with Notes by J. R. WARDALE, M.A., Fellow of 
Clare College. With Portrait of the Foundress in Photogravure, six 
other Portraits—Latimer, Tillotson, Bp. Gunning, Nicholas Ferrar, 
Whiston, Bp. Moore—and Facsimiles of Signatures. Crown 8vo. 53. net. 

SPECTATOR.—* These documents refer, for the most part, to the 


seventeenth century, and throw, not unfrequently, curious light on matters 
academical.” 


Cambridge Antiquarian Society. 
SOME RECENT PUBLICATIONS. 
CAMBRIDGE GILD RECORDS. Edited by Mary 
BATESON, with a Preface by WILLIAM CUNNINGHAM, D.D. 
(No. XXXIX.) 75. 6d. net. 
VERSES FORMERLY INSCRIBED ON THE 
TWELVE WINDOWS IN THE CHOIR OF CANTERBURY 
CATHEDRAL. Reprinted from the MS. with Introduction and 
Notes. By MONTAGU R. JAMES. (No. XXXVIII.) 2s. net. 
THE PLACE NAMES OF CAMBRIDGESHIRE. 
By Professor WALTER W.SKEAT. (No. XXXVL.) 33s. 6d. net. 
CHRIST CHURCH, CANTERBURY. 
Chronicle of John Stone, Monk of Christ Church 1415-1471. II., List 
of the Deans, Priors, and Monks of Christ Church Monastery. Edited 
and compiled by W. G. SEARLE. (No. XXXIV.) 55. net. 
INDEX OF THE REPORTS AND ABSTRACTS 
. OF PROCFEDINGS;; including Subjects and Authors of Communi- 
* cations and Publications, 1840-1897. (No. XXX.) 3s. 6d. net. 
A Complete List of the Society's Publications, 1840-1903, will be sent 
on application. 
CAMBRIDGE: A CONCISE GUIDE TO THE 
TOWN AND UNIVERSITY. In an Introduction and Four Walks. 
By JOHN WILLIS CLARK, M.A. Printed on India paper and 
bound in limp skytogen, gilt leaves. With Portrait of the Author. 
Globe 8vo. 2s. 6d. net. 
CARMINA EPHEMERA, or TRIVIAL NUMBERS. 


’ By E. E. KELLETT, author of “ Jetsam,” ‘‘ The Passing of Scyld,” 
&c. Feap. 8vo. 3s. 6d. net. 


The | 


| subject for both needle and pen. 


GLASGOW HERALD.—The title of this volume explains its | 


character and value. Yet there are things in it that the title does not 
exactly cover. It is wonderfully clever, and sometimes Mr. Kellett touches 
a theme in a manner which is much beyond the ephemeral or trivial.” 


THE BOOK OF THE CAMBRIDGE REVIEW. 
SELECTIONS FROM 1879-1897. Feap. 8vo. 5s. net. 


and the printing is good, the paper 


book is readable from cover to cover. 


A HISTORY OF CAMBRIDGESHIRE. By Rev. 
EDWARD CONYBEARE, M.A. Handmade paper, 8vo (only 250 
printed), half roxburghe, with map. (Pub. 12s. net) 6s. net. Large paper, 
4to, handmade paper (only 60 copies printed), half roxburghe. 21s. net. 

Contents :—I. Introductory. II. Romano-British Period. III. Anglo- 

Saxon Period, I. IV. Anglo-Saxon Period, 11. V. Norman Period. 1. 

Early English Period. VII. Perpendicular Period. VII! 

Period, I. IX. Reformation Period, II. X. Modern Period. =ndex. 


A CATALOGUE OF BOOKS pprinted at or relating 
to the University, Town, and County of Cambridge from 1521 to 1893, 
with Bibliographical and Biographical Notes by ROBERT BOWES. 
9 Illustrations of head and tail-pieces, initial letters, &c. 8vo, with 

ndex, 2 vols., cloth, gilt top, 18s. net: on Dutch Handmade Paper 

100 copies), buckram, gilt top, 24s. net. 


light, the binding tasteful. . . . 


GRANTA.—“ The whole appearance of the volume is simply admirable, | 
The 


Reformation 


ETCHINGS BY ROBERT FARREN. 

THE GRANTA AND THE CAM. From Byron's 
Pool to Ely. Drawn and Etched by ROBERT FARREN. Large 
Imperial 4to, handsomely bound in cloth (Pub. 52s. 6d. net), 3158. 6. et. 
Proofs on large paper, bound in half morocco, nearly out of print. 
(Pub. £8 8s. net) £4 4s. net. : 

SATURDAY REVIEW .—“ Here is a collection of etchings which are 
a pure delight to every lover of river scenery.” 

CAMBRIDGE AND ITS NEIGHBOURHOOD. 4 
Series of forty Etchings. With an Introduction by JOHN WIL! IS 
CLARK, M.A, Large Imperial 4to, cloth (Pub. 52s. 6d. net), 315 (7. 
net. Proofs on large paper, Columbier 4t», half-bound (Pub. £7 7s. net), 
£4 45. net. 

CROMWELL. An Etching of the Portrait of Olive 
Cromwell by SAMUEL COOPER in the Lodge of Sidney Colleze. 
25 numbered proofs, £3 3s.; 5 second proofs, £2 2s.; 45 prints at 2:5. 
each net. The whole number of copies is limited to 75. 

THE FEN LANDS OF CAMBRIDGESHIRE. 
Fifty Artist’s proofs, large folio (Pub. £4 14s. 6d. net), £2 12s. 6d. net. 

Cathedral Cities. The 3 vols. (Pub. £7 17s. 6d. net), £4 45. net. Proofs 

(Pub. £16 16s.), £8 8s. net. Or separately as follows: 

CATHEDRAL CITIES: YORK, LINCOLN, AND 
Beverley. Drawn and Etched by ROBERT FARREN, with an 
Introduction by Professor FREEMAN, D.C.L. Seventy-five copies, 
proofs, in folio, half roxburghe (Pub. £5 5s. net), £3 38. met; two 
hundred copies, Columbier 4to, handsomely bound in cloth (Pu). 
42 128. 6d. net), 31s. 6d. net. 

TIMES.—“ The subjects are generally well chosen, and the drawings, not 
bees | overburdened with detail, give a good and pleasing impression of the 

uildings.” 

The Original Water Colours for York, Lincoln, and Beverley for sal. 
CATHEDRAL CITIES: ELY AND NORWICH, 

Drawn and Etched by ROBERT FARREN. With an Introduction 
by EDWARD A. FREEMAN, D.C.L. 100 Proofs folio on Japanese 
paper, half-bound (Pub. £6 6s. net), £3 2s. net. 300 copies, Columbier 
4to, on Dutch paper (Pub. £3 3s. net), 315. 6:7. net. 

SATURDAY REVIEW.—* The singular interest and beauty of these 
two East-Anglian Minsters and their singular difference give an excellent 
Mr. Freeman’s competence for his own 
part of the matter needs nocomment Mr. Farren has executed his thirty- 
five plates with immense care and with great success.” 
CATHEDRAL CITIES: PETERBOROUGH WITH 

THE ABBEYS OF CROWLAND AND THORNEY. Drawn and 
Etched by ROBERT FARREN. Withan Introduction by EDMUND 
VENABLES, M.A., Precentor of Lincoln. 45 copies, proofs, folio, 
half roxburghe (Pub. £5 5s. net), £3 3s. net. 125 copies Columbier 
4to, bound in cloth (Pub. £2 2s. net), 31s. 6d. net. 

THE LIGHT GREEN. A Superior and High-Class 
Periodical. Supported only by well-known and popular writers. Nos. 
I. and II., 1872. Reprinted 1890. 2s. net; postage 2d. 

THE LADIES IN PARLIAMENT, AND OTHER 
PIECES. Re-published with additions and annotations. By Sir G. O. 
TREVELYAN. 12mo, cloth, gilt top. 2s. 6d. net; postage 3¢. 

Contents :—The Ladies in Parliament; Horace at the University of 
Athens; The Cambridge Dionysia; The Dawk Bungalow; A Holiday 
among some Old Friends. 

LAPSUS CALAMI AND OTHER VERSES. Second 
Complete Collected Edition. By the late J. K. STEPHENS. With Bio- 
graphical Introduction and Photogravure Portrait. Fcap. 8vo. 5s. net. 


| JOHN MILTON. Facsimile of the MS. of the Minor 


Poems in the Library of Trinity College, Cambridge. With Pre- 

fatory Notes by W. ALDIS WRIGHT. Folio, in cloth box, 31s. 6¢. ; 

or half roxburghe, 42s. net. : 
The volume consists of forty-seven written pages, of which forty are in 

Milton's autograph. In addition to the facsimile, each page of the MS. is 

also given in ordinary type with the variations marked. Much interest 

attaches to the list of subjects for his great poem, and the list of persons for 

Paradise Lost as a diama. The work was originally prepared for the 

members of Trinity College, and we have secured a portion of the smal! 

number of copies available for the general public. 

ATHENAE CANTABRIGIENSES. By 
HENRY COOPER and THOMPSON COOPER. 
Pp. viii+589, vili+569. (Pub. 36s.) 17s. net. 

LIBRARIES IN THE MEDIEVAL AND THE 
Renaissance Periods. The Rede Lecture, delivered June 13, 1894, by 
. W. CLARK, M.A., F.S.A., Registrary of the University, and 
ormerly Fellow of Trinity College, Cambridge. 7 Illustrations. 
Crown 8vo, cloth. 2s. 6d. net. 

HISTORY OF THE STUDY OF MATHEMATICS 
AT CAMBRIDGE. By W. W. ROUSE BALL. Crown 8vo. (Pub. 
6s.) 35. net. 

THE SEALS AND ARMORIAL INSIGNIA of the 
UNIVERSITY OF CAMBRIDGE. By W. H. ST. JOHN HOPE. 


4to. 35. net. 

LUMINOUS SLEEP. By P. ARUNACHALAM. vo. I. 
net. 

THE SCULPTURES IN THE LADY CHAPEL 


AT ELY, Illustrated in 55 Collotype Plates. With descriptions an‘ 
identifications. By MonTaGcue R. JAMES, 4to. 21s. net. 


CHARLES 
2 vols. 8vo, 
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SCIENTIFIC BOOKS ON SALE BY 


MACMILLAN & BOWES, | TRINITY ST., CAMBRIDGE. 


RRONN, KLASSEN DES THIER-REICHS. 
Band II., Lief. 2-5, 6-10. III., Abth. L., 11. IV., Lief. 18-47. V., 
Lief. 1-29 (complete). V., Abth. II., Lief. 1-46. VI., Abth. J., Lief. 
1-4. Abth. IIL., Lief. Abth. III., Lief. 1-69. Abth. 
IV., Lief. 1-49. Abth. V., Lief. 1-12, 15-44. 3 Vols., half-calf, re- 
, mainder in numbers, V—Y. 7 105. 

} ERUSSAC ET DESHAYES.—Histoire Naturelle des 
Mollusques. Text, 2 Vols. Plates, 2 Vols. 4 Vols., folio, half- 
morocco, top edges gilt. 1820-51. £7 108. 

>ERRY, GEORGE, CONCHOLOGY, OR THE 
NATURAL HISTORY OF SHELLS. With Coloured Engravings 
from the Natural Specimens. 61 Plates, with upwards of fron, oa 
tions. Old red morocco, gilt leaves [1811], fine copy. £3 35. 

cYON,E., METHODIK DER PHYSIOLOGISCHEN 
EXPERIMENTA U. VIVISECTIONEN. With Atlas. 2 Vols., 
royal 8vo, half-calf. Giessen, 1876. ts. 

UNITED STATES GEOLOGICAL SURVEY RE- 
PORTS, 1898-1900. Mineral Resources, Metallic Products, Coal, 
Coke. 5 Vols., imperial 8vo. 21s. 

QUARTERLY JOURNAL OF MICROSCOPICAL 
SCIENCE: (1) THE MICROSCOPICAL JOURNAL, edited by 
Coorer and Busk, 1841-42. 2 Vols. (2) TRANSACTIONS OF 
THE MICROSCOPICAL SOCIETY, 1844-52. 3 Vols. (3) 
QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 
st Series, 8 Vols., 1853-60, and New Series, Vols. 1-10, 1861-70. Fine 
Set in half-morocco, gilt. £13 13s. 

THE IBIS: Series I. to VIII. Vol. I. (wanting Series I., 
Vol. 1, Part 1). With Coloured Plates. In all 43 Vols., 8vo. 29 
Vols. bound in half-morocco, uniform; the remainder in Parts as 
issued. 1860-1901. £75. 

CHEMICAL SOCIETY. JOURNAL from 1891 to 1902 
(complete) ; Collective Index of the Transactions, Proceedings, and 
Abstracts, 1883-92 ; Proceedings, Vol. 12 (1896) to 18 (July, 1902), in 
Parts as issued. £9 9s. 

QUARTERLY JOURNAL OF PURE & APPLIED 
MATHEMATICS. Edited by J. J. Svtvesrer, G. G. Sroxes, 
A. Cayiey, N. M. Ferrers, M. Hermite, J. W. L. Gratsuer, and 
others. Complete Set from Vol. 1. to XXXIV. (1859-1903). Vols. I. 
to XXVII., half-calf, rest as issued. £36. 


CRELLE’S JOURNAL. Journal fiir die reine und ange- 
wandte Mathematik. Herausgegeben A. L. Crelle (1826-56), C. W 
Borchardt (1856-80), L. Kronecker und K. Weierstrasse. Band I. to 
XCIIL. (1826-1882) in 67 Volumes. Band LXXXVII., LXXXVIII. 
wanting. Half-calf, gilt. £50. 

A good copy of the original issue of this scarce work, not one of the 
sets containing certain numbers reproduced in facsimile. 
CAMBRIDGE MATHEMATICAL JOURNAL. 

Edited by D. F. Grecorv and R. Leste Extis. Complete in 4 
Volumes. 8vo, cloth, 1839-45. £4 45- 

CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL. Edited by Sir Wittiam Tuomson (wow Ketvin) 
and N. M. Ferrers. Complete in g Vols. 8vo, cloth. 1840-54. 


y 
OXFORD, CAMBRIDGE, & DUBLIN MESSENGER 
OF MATHEMATICS. Comfilete in 5 Vols. 8vo, cloth. 1862-71. 


£3 108. 

MESSENGER OF MATHEMATICS. New Serves 
Edited by Wuirwortnh, Tayvor, Lewis, PENDLEBURY, and GLAISHER. 
Vols. I. to XX XIII. (1903). Vols. 1. to XXV. bound in half-calf, rest 
as issued. £18 18s. 

MATHEMATICAL QUESTIONS WITH THEIR 
SOLUTIONS, from Educational Times. Edited by W. J.C. Mitcer 
Vols. I. to LXXII. (Vols. 1. to XXXVI. in 12 Vols., half-calf, the 
rest as published.) 8vo. 1864-1900. £13 135. : 

THE MATHEMATICAL MONTHLY. Edited by 
J. D. Runke. 3 Vols., 4to. Cambridge, U.S. 38s. 


The following Catalogues can be had free on application :— 


No, 302. Mathematical and Physical Works from the Libraries 
ot R. Pendlebury, William Spottiswoode, Joseph Whitehead, and 
others. Transactions of the Royal and other Societies, Journals, &c. 


| No. 301. Recent Purchases from various Libraries classified. 


Pp. 42. 
No. 300. Works from the Library of the late Rev. Henry 
Russell. With Books from Private Presses. 


| No. 286. Books on Economic Subjects, arranged under various 


heads. Pp. 112. 


MACMILLAN & BOWES have a large stock of Books on all subjects, and are glad at all times to give information respecting Books 


that may not have appeared in their Catalogues, and to make search for such as are out of print and scarce, 


Medal designed by Mr. de Saulles (reduced 
one-third) and presented to Professor 
Sir G. G. Stokes, Bart., by the University 
of Cambridge. Copies in bronze, enclosed 
in leather case, can still be obtained, 
price 15s. net; by post in the United 
Kingdom, 15s. 6d. 


MACMILLAN & BOWES, CAMBRIDGE. 


LEWIS'S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

New Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 1836 GOWER STREET, W.C. — 


H. H. Gran. 


JUST PUBLISHED. With 33 Plates. 
Price 21s. net. 


THE NORWEGIAN NORTH POLAR 


Demy 4to. 


EXPEDITION, 1893-1896. 


SCIENTIFIC RESULTS. 


Edited by FRIDTJOF NANSEN. 


Vou. IV. 


Diatomacez from the Ice-Floes and Plankton 
of the Arctic Ocean. 


Jouan Kiar. The Lower Silurian at Khabarova. 


FriptjoF NANSEN. The Bathymetrical Features of the North 
Polar Seas, with a Discussion of the Continental Shelves 
and Previous Oscillations of the Shore- Line. 


LONCMANS, CREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 
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§CHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


The following is one of the many testimonials to the value of 
these Plates for scientific work :— 


“JENA. 
“Tt will perhaps not be without interest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving at a 
velocity as high as goo metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) will 
furnish the most striking testimonial of the value of your article. In the 
above paper and also in the ‘‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was only 1/100,o00th of a second, the pictures are wonderfully sharp and 
clean, and exhibit a grain resembling that of collodion plates, which latter 

property renders the plates specially suitable for stellar photography. 
“Yours respectfully, 
“sig. Dr. Mach.”’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain :— 


THOMAS CHRISTY & CO., 
4,10 & 12 OLD SWAN LANE, LONDON, E.C. 


A WEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


Registered Design No. 420,297. 

As will be seen by the illustration, this Barometer j 
built on original lines. 

By the absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULL) 
EXPOSED to view, NO SHADOWS are thrown upo 
the column, and therefore an extremely accurate and in 
Stantaneous reading is made possible. The scales being 
Gandeeees upon the flat side p‘eces the DIVISIONS AND 

IGURES ARE ALWAYS IN VIEW, and the vernie: 
is very much more legible than in the ordinary tubula 
patterns. 

The bore of the tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and 
by means of the verniers, are capable of being sub-divide:' 
to read to 0°002 inches and 0°1 m/m. 

The attached Thermemeter on the body of the instru- 
ment is graduated in Fahrenheit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE 1S LOWER than that of any other form 
of Standard Barometer of the same dimensions. 

It yields readings equally close as the highest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, “THE STUDENTS,” 


designed for Schools for demonstration work, and smal! 
private Observatories ; bore *25 ; reading to ‘01 inch 
and *1 millimetre. 


£3 7s. 6d. 
Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, LtD., 


46, HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Telegrams: Rarkin, Lonvpon. Nar. TEt.: 1931 Holborn. Estd. 150 years. 


NEW EXPERIMENTAL SETS 0f APPARATUS FOR T 3 


WIRELESS TELEGRAPHY. | 


The Cheapest and Most Complete. E 


SCIENCE SCHOOL TYPE (as figured), with Aerial Masts, Cc 
Set, in two Boxes, with Lock 


£5 net the Complete 


and Key. 


Descriptive Pamphlet Post Free. 
ISENTHAL & 
Contractors to the Admiralty, 
War, India, and Colonial Offices, &c. 


85 MORTIMER STREET, LONDON, W. 


“No Better Food.” 


Fry 


Try also 


 FRY'S MALTED COCOA, 


| A Combination of Fry’s Pure Cocoa and Allen & Hanburys’ Extract of Malt. 


Dr. ANDREW WILSON, F.R.S.E., &c. 


PURE 
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MUIRHEAD CO., 


4 Makers of 

th PORTABLE all Kinds of 

INDUCTION General 

COIL, Electrical 

nd Fitted and X-Ray : 
de. with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 


PRICES. 
10” COIL FOR X-RAY 


£25. 


10’ COIL FOR WIRELESS 
TELEGRAPHY, £21 A liberal discount otf 
these prices. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


Telegrams: 
Secohm, London.’’ 


Telephone : 
779 Westminster. 


| AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1g00. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
FINDERS, SEXTANTS, Spectroscopes, 
meters, Sunshine Recorders, TeEOCOUITER. wi Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
84:5: 0. LIST F.45. 


Pulsometer Engineering ¢ 


pe@ Exceptional Terms to Colleges, Institutions, &c. 
q Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FoR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 


OF CHEMISTRY. By Prof. W. II. PERKIN, Jr., 
Ph. D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe’ 8vo, 25. 6d. 


A PRIMER OF CHEMISTRY. By 


Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 


{NORGANIC CHEMISTRY for BE- | 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE-. 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R. ro Sixth Edition, thoroughly 
revised. Fcap. 8vo, 45 

[INORGANIC “CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 

A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. 21s. Vol. II. 
The Metals. 31s. 6¢. Vol. III. The Chemistry of the 
Hydrocarbons and their Derivatives, or Organic Chemistry. 
Parts II., IV., and VI., 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY hae | 

ag SCHOOLS. By L. M. JONES, 
Cc. 10 vo, 25. 

CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc. 
With Introduction by Dr. ForsyruH. Globe 8vo, 2s. 6d. 

TABLES FOR QUALITATIVE | 


CHEMICAL ANALYSIS, ARRANGED FOR THE 
USE, OF STUDENTS. By A. LIVERSIDGE, M.A., 
LL. D., 


AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.IL.C., F. C. S. Crown 8vo, 6s. 

PRACTICAL INORGANIC CHE- 
MISTRY FOR ADVANCED STUDENTS. By 
CHAPMAN JONES, F.I.C., F.C.S. Globe 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 25. 6d. 


LESSONS IN ORGANIC CHEMIS- 
TRY. ByG.S. TURPIN, D.Sc. 2s. 6d. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. §8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CH By Prof. | 
I. REMSEN. Crown 8vo, 6s. 

The ELEMENTS of “CHEMISTRY. 
By Prof. I. REMSEN. 11thImpression. Fcap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 
age ge By. Prof. I. REMSEN. Extra Crown 8vo, 

s. 6d. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscog, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 35. 


PRACTICAL METHODS OF OR- 


| 
| 


F.R.S. 2nd Edition. Super Royal 8vo, 4s. 6d. net. | 


GANIC CHEMISTRY. By L. GATTERMANN, Ph.D. 
Translated by W. A. SHOBER. Ph.D. Crown 8vo, 8s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 


PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ, Translated by H. T. CAL. 


} VERT, B.Sc. Crown 8vo, 6s. 
PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 


| JULIUS B. COHEN, Ph.D. Globe 8vo, 3s. 6d. 
/THEORETICAL ORGANIC CHE. 
MISTRY. By JULIUS B. COHEN. Globe 8vo, és. 
EXPERIMENTAL STUDY OF 
| GASES. By M. W. TRAVERS. 8vo, 10s. net. 
THE GASES of the ATMOSPHERE. 
By Prof. W. RAMSAY, F.R.S. Extra Cr. 8vo, 6s. net. 
‘A DICTIONARY OF CHEMICAL 


SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 


ESSAYS in HISTORICAL CHEMIS. 


TRY. By T. E. THORPE, C.B., LL.D., F.R.S. 
Second Edition. 8vo, 12s. net. 
/'PRINCIPLES OF INORGANIC 


CHEMISTRY. By HARRY C. JONES, Associate 
of Chemistry in the Johns Hopkins 
niversity. 8vo. 17s. net. 
OF PHYSICAL CHE- 
MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 
ELEMENTS of INORGANIC CHE- 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 6. 
The PRINCIPLES of INORGANIC 
CHEMISTRY. By WILHELM OSTWALD. Trans- 


by FINDLAY, M.A., B.Sc., Ph.D. 
8vo, 18s. ne 


The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 

MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 

INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D. Third Edition. 8vo, tos. net. 

LABORATORY MANUAL _ EX. 
PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY, By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 

FRACTIONAL DISTILLATION. 


By SYDNEY D.Sc., F.R.S. With 72 Illustra- 
tions. Crown 8vo, 8s. 6d. 


/CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F. LC., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Medium 8vo, 

36s. net. Third Edition. Entirely Rewritten and Enlarged. 


LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH. 8vo, 6s. net. 

SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en- 


larged. By Prof. ARTHUR G. GREEN, F.I.C., C.F.S 
Royal 8vo, 21s. net. 
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CRUISES 
O.P. TO NORWAY. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, from Hull to the 
NORWEGIAN FJORDS 
on 27th August. 
AUTUMN CRUISES IN MEDITERRANEAN 


SPAIN, AFRICA, GREECE, SICILY. ceeetca, CORFU, CRETE, 
and ITALIAN CITIES, 
starting September 16th, October 1st, October 22nd. 


DAYS for 12 Guineas and upwards, or 19 days for 15 Guineas | 


1 and upwards. 
Reduced Railway Tickets between London and Marseilles. 


F. GREEN & CO. Head Offices : 
Managers {ANDERSON, ANDERSON & CO./ Fenchurch Avenue 


F ge apply to the ao firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. ‘ 
3178 Tons. Two Berth Cabins. No Upper 


£12 12.. Berths in the Ship. Finest Yachting Steamer 


Compare Itineraries. Sailing August 27th. 
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. HBlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


afloat. 


NORWAY.—S.Y. M/DNIGHT SUN, 


25 Specimens, 5/6; so do., 10/6; 100 do., 24/-; 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EQS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are to distinguished 
patrons, Museums, Colleges, " 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., Preserved ond Biemnaed by First-class Workmen 
true to Nat 
All Book: and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL 


20 Coal Measure Rocks and Fossils, 12/6 ; do., | Hind rr 
Adapted ae the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card oe Glass-capped 


Boxes, Models of Crystals, & 
NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, FI! ia,S eros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


| pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MIGROSGUPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 
Subscription in advance, either Monthly, 7/-; Quarterly, 2i/- ; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
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HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 

TIFIC MSS. (Classical Tripos, Intermediate Arts, —" e Highe: 
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MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, T Caryophyllia, Alcy 
onium ; *Hormiphora (preserved); Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, — 
Gammarus, Ligia M wel Nebalia, Carcinus; Patella, Buccinum, Eledone. 
| Pectens Bugula, Pedicellina, Holoth . Echinus 
Ascidia, Salpa (preserved), llium, Raia, &e., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWAKD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


NOTICE,—Advertisements and business letters for Nature should be addressed to the Publishers; Editoriai 
The telegraphic address of Naturs is ‘* Puusts,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


s. Praces Asroap:— £ |  4 4s 
Yearly . Be Yearly . 110 6 | *Three Lines in Column o 2 6; Quarter Page, or Half 
6 Per Line after © © g|_ aColu 115 © 
4 yearty 15 One or Halfa Page, ora 5 
Quarterly - 076 Quarterly o 8 o ‘olum: o 18 6] Whole ‘i 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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IMPORTANT ANNOUNCEMENT. 
Latest (904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


FOR PRODUCING 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) . 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 


para exhibited by Messrs. Gaiffe in Paris) has been alread erdered. by many of the chief worke 
This an Electro-Therapeutics in France an England 4 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, we” 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 


INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 


Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
Wibratory Apparatus. 


SPECIALITY. to both patients and operators 
during X-ray treatment. 


OF MAXIMUM ACTIVITY IN 
{ R AD IU oon anit) \ 
OF MODERATE ACTIVITY STOCK. 


WATSON & SONS are prepared to submit Estimates and to accept Orders for the 

above Apparatus from Hospitals, Institutions, Laboratories, Private titioners, & 
= See ==; Operators sent to any part to instruct in the use of Apparatus supplied by us. 
| Write fer lilustrated Price List No. 7, post free on application. 


W. WATSON & SONS, Opticians to His Majesty's Covernment, 313 HIGH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. OT—78, Swanston Street, Melbourne, Australia. 


COUNTRY HovuseE 


LARGER 
‘INSTALLATIONS 
THE MOST | 
| GIVE STILL 
ECONOMICAL | MORE REMARKABLE 
SYSTEM KNOWN. | RESULTS. 


for PENNY WORN OF fuel por hour by using CROSSLEY 
= 1 be obtained for of fuel per hour using a 
combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


“Tue NEW NATURALISTS” CAMERA. 


Reflex Pocuesing for Ordinary or 
(PATENT.) Telephoto. Lenses. 
. ILLUSTRATED PROSPECTUS FREE. 


J. H. DALLMEYER, Ltd., 25 Nirerinkin St., LONDON, W. 


hed by LAD 
nted b Ricuanp Ciay anv Sons, Limirep, at 7 & 8 Bresd Street Hill. Queen Victoria Street, in the City of London, and publis' 
= Co., LimireD, at St. Martin's Street, London, W.C., and Tue Macwi_tan Company, 66 Fifth Avenue, New York. pi HuRsDAY, August 18, 19 
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NEWTON & CoO., Catalogue of and Pigeieal Ajparates, 399 ond 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT. | or Buncues ane REQUIREMENTS. 
3 FLEET STREET, LONDON. 14 COMMERCIAL STRERT, LEBDS. 
PRICE-LIST OF NEGRETTI & ZAMBRA’S 
| KAHLBAUWM’S TELESCOPES & BINOCULARS 
For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 
CHEMICALS [rocker Barometers 
For the Weather and for Measuring Heights. 
Sent Post Free on Application. POCKET HYGROMETERS 
For Detecting Damp Beds. “ 
Sewage Tests for Impurities in Drinking Water. 
A TINTED SPECTACLES. AND FOLDERS FOR SUN AND. DUST. 
SOLE DEPOT IN THE UNITED Iuatrated Price Lists Free by Post to all Parte of the 
KINGDOM : 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1904-1905. 


The COURSES of INSTRUCTION at the Institute's CenTraL 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 
of age; those at the Institute's Tecunicat Finssury, 
or Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 

OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuipition Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
“*School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


Civil and Mechanical Engineering E. Datev, M.A., 


B.Sc., 
Inst.C.E., M.I.Mech.E. 
Blectrical Engineering... ae ‘ite E. Avrton, F.R.S., Past Pres. 
Chemistry ose one ove { 


Inst.E.E. 
Ph.D., LL.D., 
Mechanics and Mathematics... ©. Hewrict, Ph.D., LL.D., F.R.S. 
OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 


A College for ed Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors :— 
Physics and Electrical Engineering { Tuompson, D.Sc., F.R.S., 
and 


rincipal of the College. 
Mechanical Engineering 
Mathematics oe 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


UNIVERSITY OF BIRMINGHAM. 
Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScHoot or MoperRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


THe SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
TEACHING STAFF. 
8. H » M.A., and 
Mathematics oe {J W. F. MA. 
J. T. Hewitt, D.Sc., and 
C, Smiru, D.Sc. 
Mechanical Engineering... «. D. A. Low, M.I.M.E. 
Electrical Engineering J. T. Morris, A.M.I.E.E. 
. Physics R. A. Lenretpt, D.Sc. 


The SESSION will commence on September 19, and the EVENING 
CLASSES on September 26. : 


Pp for full Course, £10 10s. per Session; Preparatory College Class, 
4 45. 


CALENDAR witb full particulars sent post free, 34d. 
: J. L. S, HATTON, Director of Studies. 


Chemistry ... 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for h in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this pur 7 

Full particulars at the Institute or sent on receipt of postcard. 

REG. S. CLAY, D.Sc., Principal. 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C, 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the theory and practice of the above subjects 
will commence on Monday, October 3, 1904. ENTRANCE EXAMIN. 
ATION on Wednesday and Thursday, September 28 and 29. The 
courses for Mechanical and Electrical Engineering include periods spent in 
commercial workshops, and extend over four years. They also prepare for 
the degree of B.Sc. in Engineering at the University of London. Fees for 
either of these courses, £15 per annum. 2 

In Horologica! Engineering and Watchmaking, special attention is paid 
to the principles and design of automatic machinery and methods for 
cheapening production, and in the Session 1904-5 there will be AD- 
VANCED COURSES. 


DAY COURSES IN TECHNICAL OPTICS AND IN ARTISTIC 
CRAFTS. 


Full and also partial day courses are held in these subjects. Those 
in Technical Optics cover all branches of optical work, whilst in the Artistic 
Crafts Department instruction is given in goldsmiths’ and jewellers’ work, 
in all kinds of silversmiths’ work and, of artistic metal work in the precious 
and other metals. 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute, or on application to 


R. MULLINEUX WALMSLEY, Principal. 


At the SOUTH-WESTERN POLYTECHNIC, 
Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 

+ week will be conducted in preparation for the London University 
Dees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. 
MECHANICAL ENGINEERI 
Coueslant; ELEC 


The Courses are conducted by :— 
NG, W. W. F. Pullen and L. D. 
TRICAL ENGINEERING, ; 

CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
. MATHEMATICS aad PHYSICS, S. Skinner, W. H. Eccles, J. Lister 

and L. Lownds; BOTANY, H Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectuses may be had at 
the Office for 1d. 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 


Professor—MORRIS W. TRAVERS, D.Sc., F.R.S. 
Assistant Professor—FRANCIS E. FRANCIS, D.Sc., Ph.D. 
Lecturer—OLIVER C. M. DAVIS, B.Sc., A.1.C, 

Lecture Assistant—J. H. STURGESS. 

The SESSION 1904-5 begins on October 4. Lectures on Inorganic, 
Organic and Advanced Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for the study 
of Practical Chemistry and Metallurgy in all its branches. In the Evening 
the Laboratory is opened on Mondays, and Lectures on Inorganic Chemistry, 
at reduced fees, are delivered. Several Scholarships are tenable at the 
College. CALENDAR, containing full information, price 1s. (by post, 
1s. 4d.). For prospectus and further particulars apply to 

: JAMES RAFTER, Registrar and Secretary. 


For other Scholastic Advertisements, see pages cliii and cliv, 
also page ii of Supplement, 
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THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
SESSION begins TUESDAY, SEPTEMBER 27, 1904. 

The Diploma of the College is granted in the following Departments :— 

CIVIL, MECHANICAL, and ELECTRICAL ENGINEERING; 
MINING, NAVAL ARCHITECTURE, CHEMISTRY, METAL- 
LURGY, MATHEMATICS and PHYSICS, and ARCHITECTURE. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scribed University Classes. 

The Laboratories’in the Departments of Physics, Chemistry, Metallurgy, 
Mechanical and Electrical Engineering are equipped with the most 
approved apparatus. 

The Preliminary E tion or Candidates for the Diploma begins on 
September 19. Names of intending candidates must be lodged not later 
than September 16. 

The CALENDAR (price by post 15. 4¢.)and PROSPECTUS (gratis) 
will be sent on application to the SECRETARY, 38 Bath Street, Glasgow. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 3. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 

J. H. FISHER, B.S.Lond., Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and Laboratory Work in the subjects 


of the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on Octcber 3 and continue till July, 


1905. 
yy on this class counts as part of the five years’ curriculum. 

Fee for the whole Course, £21; or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the WARDEN OF THE COLLEGE, 
St. Bartholomew's Hospital, London, E.C. 

A Handbook will be forwarded on application. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 

Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Architecture, Medicine ‘and Theology, at Composition Fees 
or students may attend the separate ciasscs. 

Preparation for all Examinations of the London University 

Michaelmas Term commences for Medicine on October 3; for Arts, 
Science, Engineering, October 5 ; Theology, October 7. 

For Prospectuses and all information apply to the SEcrETARY, King’s 
College, Strand, W.C. 

WOMEN’S DEPARTMENT, KENSINGTON. 

Michaelmas Term commences October 10. 

Apply to the Vice-PrinctraL, 13 Kensington Square. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


Complete Courses of Instruction are provided for Students of both sexes 
race 4 to the University Degrees in Science or in Letters, and for the 

niversity Diploma in Theory and Practice of Teaching. Special facili- 
ties are offered for the study of Agriculture, Applied Chemistry, Mining, 
and all branches of Engineering and Naval Architecture. 

Matriculation and Exhibition E inations begin September 26. 

Lectures begin October 4, 1904. 

Prospectuses on application to the SECRETARY. 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


(UNIVERSITY OF LONDON.) 
SPECIAL CLASSES. 

Special Classes for the Preliminary Scientific M.B. Examination (London 
will commence on October 1. 

Fee for the whole Course (one year), 10 Guineas. 

Special Classes are also held for the Intermediate M.B. (London), and 
Primary and Final F.R.C.S., and other Examinations. 

MUNRO SCOTT, Warden. 


(THEORY AND 


COAC H j N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
or and MICROSCOPY for INSTITUTE OF CHEMISTRY 
"Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following posts on the Teaching 
Staff of the Institute :— 


LECTURER in ELECTRICAL ENGINEERING, £200 per annum. 
Candidates must have read the circular giving particulars of the duties 


| attached to the post, copies of which may be obtained by sending a fully 


addressed foolscap envelope to the Princirat, Municipal Technical Insti- 
tute, West Ham, E 


j All applications must be lodged with the Principat before noon, Sep- 


tember 1, 1904. 
By order of the Council, 
FRED. E, HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 


July 29, 1904. 


WOOLWICH POLYTECHNIC. 
Principal ... WILLIAM GANNON, M.A. 
DAY SECONDARY SCHOOL. 
The Governors require the services of :— 


(:) SENIOR MASTER, who will be the acting head of the school. 
Commencing salary, £300 per annum. 
(2 SENIOR MISTRESS. Commencing salary, £200 per annum. 


The selected candidates will be required to take up the appointments as 
early as possible next term. 


Further particulars may be obtained from the Principat on receipt of a 
stamped addressed foolscap envelope. Last day for receiving applications 


is September 12. 
A. J. NAYLOR, Clerk to the Governors. 


For other Scholastic Advertisements, see pages clii and cliv, a/so 
page ii of Supplement. 


SANGER - SHEPHERD 


NEW PATTERN AUTOMATIC ARC-LAMP 
LABORATORY WORK. 


125 Candie Power. 


A low power Lamp, invaluable as 
white light illuminant for 
Microscopic, 
Spectroscopic, 
and Photographic Work. 


SPECIFICATION. — Automatie Arc 
Lamp in nickel-plated ventilated cover, 
suspended on adjustable stand with 
self-contained resistance, fine centreing 
adjustment by screwed nut suspensions. 
As open or closed arc, requires only 1} 
amperes on 1co/r10 velt direct current 
circuit. Complete with flexible cord 
and plug, for instant attachment to 
ordinary bayonet lamp socket. 


PRICE 


£4: 10:0 


Also supplied for 
200 volts. 


SANGER-SHEPHERD & C0., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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COUNTY BOROUGH of SUNDERLAND. 


TECHNICAL COLLEGE. 


Applications are invited for the following post :—JUNIOR DEMON- 
STRATOR IN ENGINEERING. Salary, £150 per annum. Age not 
to exceed 30 years. Candidates must be qualified to give instruction equal 
in standard to that of a University College. For further particulars written 
application should be made to the Secretary. The selecting committee does 
not bind itself to engage anyone of the applicants. 

Applications, with a duplicate set of not more than three testimonials, to 
be sent by post, addressed to the below named, with the particular post 
applied for named in the bottom left-hand corner of the envelope, and to 
reach the College not later than Monday, August 29, 1904. 


BEACHARA BRANFORD, Principal. 
August 3, 1904. 


SECONDARY PUPIL TEACHERS’ 
CENTRE AT YARDLEY. 


The Worcestershire County Council require the services of a PRINCIPAL 
for the proposed new Pupil Teachers’ Centre at Yardley, at a salary of £200 
per annum. 

The County Council also require the services of a LADY ASSISTANT. 
Salary, £130 per annum. 

The candidates appointed will be required to take up their duties not 
later than September 19, 1904. 

Applications must be sent in to the undersigned (from whom all further 
particulars may be obtained) not later than Tuesday, Some 30, 1904. 


County Education Department, Director of Education. 


37 Foregate Street, Worcester. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Applications are invited for the post of LECTURER and DEMON. 
STRATOR of CHEMISTRY. Commencing salary, £150. Full details 
of the duties may be had from the undersigned. Applications, together 
with not more than three recent testimonials, must be sent in not later than 


August 31. 
CHARLES A. KOHN, Principal. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 


ENGINEERING DEPARTMENTS. 


The Governing Body invite applications for the appointment of CHIEF 
INSTRUCIOR in MATHEMATICS, day and evening, part time only. 
Salary, £150 per session. xperience in teaching engineering students 
desirable. Further particulars and forms of application, which should be 
returned not later than Wednesday, August 31, 1904, can be obtained 
on application by letter to 

R. MULLINEUX WALMSLEY, D.Sc., Principal. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Governing Body require the services from September next of an 
ASSISTANT LECTURER in the DEPARTMENT of MECHANICAL 
ENGINEERING. 

Commencing Salary, £170. 

For particulars send stamped addressed envelope to the SeckETARY. 


VERDIN TECHNICAL SCHOOLS, 
WINSFORD. 


The Winsford Higher Education Committee invite applications for the 
post of FIRST ASSISTANT MISTRESS in the above Organised 
Science School. Applicants must be well qualified in French and in either 
Mathematics or English subjects (including English Grammar, History and 
Geography). The selected applicant will be required without extra salary 
to give instruction in French to some classes held on Saturday afternoons 
or some week day evening during the Winter Session. The salary offered 
is £110 per annum, rising by annuak increments to £130. Applications, 
accompanied by copies of not more than three recent testimonials, endorsed 
“‘ Assistant Mistress,” must be delivered to me on or before September 2, 


1904. 
JNO. H. COOKE, Solicitor and Clerk. 
Russell Street, Winsford, Cheshire, 
August 16, 1904. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal S. W. RicHARDsON, D.Sc. 

The Council of the College invites applications for the following 
appointments :— 

1. ASSISTANT LECTURER IN MATHEMATICS. Salary, £130 
per annum. 

2. ASSISTANT LECTURER IN PHYSICS. Salary, £130 per 
annum. 

Further particulars may be obtained on application to the REGISTRAR. 

Applications, giving particulars of age, training, qualifications and 
experience, with copies of three recent testimonials, must be sent in to the 
PRINCIPAL on or before 10 a.m. of September 10, 1904. 


August 19, 1904. D. KIDDLE, Registrar. 
THE VICTORIA UNIVERSITY OF 
MANCHESTER. 

CHEMICAL COURSE. 


Full Particulars of this Course, qualifying for the University Degrees in 
Chemistry and the Technological ), en sre Certificate, will be forwarded 
on application to the REGISTRAR. 

The SESSION commences on OCTOBER 4. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AUSPICES OF His Majesty’s GOVERNMENT.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL Society.) 


The next SESSION commences on MONDAY, OCTOBER 3, 1904. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


UNIVERSITY OF MELBOURNE. 
CHAIR OF GEOLOGY AND MINERALOGY. 

Applications are invited for the post of PROFESSOR of GEOLOGY 
and MINERALOGY in the University of Melbourne. Salary, £800 per 
annum, together with an annual payment of £10o towards an Endowment 
Assurance, 

All particulars may be obtained from the AGENT-GENERAL FOR VicTorIA, 
142 Queen Victoria Street, E.C., to whom all applications must be sent not 
later than Friday, September 30, 1904. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 


The Council invite applications for the appointment of a LECTURER 
in ENGINEERING to specialise in the subject of Heat Engines. Stipend, 


250. 

‘The appointment will date from October 1, and applications must be 
made on or before September 15 to the ReGisTRAR of the University, from 
whom particulars of the duties may be obtained. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £150, and £130. A list of Vacant Masterships sent to all 
Candidates; no fee till suited.—Org_tana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over 50 
years. 44 Old Bond Street, London, W. 


APPLICATIONS from physically sound 


men with a thorough training and some practical experience in Eco- 
nomic Entomology are invited for the appointment of ASSISTANT 
GOVERNMENT ENTOMOLUGIST in the DEPARTMENT of 
AGRICULTURE, CAPE COLONY. Engagement for three years. 
Salary, £350 per annum. Free first-class railway and steamship 
passages from domicile to Cape Town. Applications, which must be 
supported by original, or certified copies of. testimonials as to health. 
character, and ability, and specify didate’s own telegraphic and 
postal address, will be received by the GovERNMENT ENTOMOLOGIST, 
Care Town, up to November 1, 1904. 
July 28, 1904. 


CHEMICAL MANURE WORKS. — In- 


vestor of £5000 to £7000 required for large works in good district to 
take part in the management.—Write “C. M. W.,” c/o Gould's Adver- 
tising Agency, 54 New Oxford Street, W.C. 


WANTED, the following SCIENCE and 
other MASTERS :—(1) Science Master chiefly for Chemistry ; salary, 
£160, non-res, (to commence). (2) Mathematics and French; £150, 
non-res. Higher GradeSchool. (3) Physics and Chemistry, Endowed 
School; £100, resident (to commence). (4) Chemistry, Physics, 
Physiography and Mathematics; £100, resident. Particulars of the 
above and many other vacancies will be sent on application. Address— 
Grirrirus, SmirH, Powe. Smitn, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see pages clii and cliii, a/so 
page ii of Supplement. 
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(a simplified form of Collotype without elaborate plant) for repro- A U M 


ducing from negatives an unlimited number of splendid permanent 


prints, in any colour, equal Silver, or Bromide 
prints. From 5S/- 
ga Nature says:—‘ As a means of quickly obtaining per- FROM STOCK ON HIRE, 
manent prints from photographic negatives it should prove 
extremely useful.” in or at 
THE BLACK BOX PRICES. 
5 tubes, PRICES. 
a light compact laboratory, indispensable to Amateur Photo- 
graphers, &c., for changing plates in daylight. | Pitchblende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 
Be Nature says :— Useful to every photographer, whether K ite, selected, 2/- per gramme. Carnotite, 2/- jer oz 
Amateur or Professional, whilst travelling.” Aeschynit, 2/- per oz. ? 
Sparteite (see Nature, March 31, 1904, page 523), 2/* per piece. 
Write for Specimens, &c., or call and see these useful Inventions. Chicrophane, 2/= per Piece. Samarehite, 2 i= per oz. 
Qe Zinc Sulphide, green and yellow, 2/6 per tube. 
AUTOCOPYIST CoO., Rad. Residue, 2/- Potonium, 21/- per gram ; 11/+ gram. 
Qu 4 oclonium on Bi. rod., 25/-. emite, 2/- per oz. 
64 een Victoria Street, LONDON, E.C. Flexible - eeeaaiemanans 5/- to 50/-. (See NAaTuRE, June 23, 1904, 


Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 


Bar. Plat. Cyan., for Screens, 3/- gramme, 6O/+ oz. Crystals, 4/- 
Powers of X10, X15, and X20, in plated metal or tortoiseshell gramme. Screens, 9d. per square inch. 
mounts 15/- each. Radio-active screens, Gd. per square inch. Willemite 
Triple Magnifier, in horn ... ag pa ies - 3/6 screens, 6d. per square inch. Electroscopes (special), 21/- 
ection 


with rack and pinion and micrometer screw adjustments, in 
leather case x 4” 3”... a 
Larger ditto ditto ... E £5 50 


LISTS GRATIS AND POST FREE. ; 
NEW ZEALAND VEGETABLE CATERPILLAR; from 2 to 3 inches 
Cc. BAKER, 244 HIGH HOLBORN, LONDON. long, with a stem showing fructification growing out of its head. Specimens 
may be had from 10/6 to 21/*, according to quality and size. 


ies See Nature, May 12, 1904, page 44. 
TYPE-WRITING UNDERTAKEN BY Goods may be returned if not approved of, when money will be refunded. 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. Professional, Men, Universities, Schools, &c., allowed special terms. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, ey —— 
esearc. 


Revision Seale of charges Tice, | ARMBRECHT, NELSON & CO. 
Dake treet, A & 73 DUKE ST., GROSVENOR SQUARE, W. 


NOTICE. LIQUID AIR ano LIQUID HYDROGEN. 


‘ Dr. HAMPSON’S AIR-LIQUEFIER i d dard pat- 
PROOF COP IES, on India Paper, of the Photo- tern, and ar in use is University Laboratories and ‘clsewbere io 
: i ies. hol i t it rts 

gravure Portrait of LORD RAYLEIGH very easly moved § the Liquefer, without stand, being a cylinder sy laches 

ter. 

(ordinary impressions of which were pre- | t begins to liquefy air in from 6 to 10 minutes after the admission of air 
m 66 ” at from 150 to 200 atmosph Pp , making over a litre of liquid per 

sented with ‘“‘Nature” of August 18) can be | hou. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 
obtained from the Publishers at 5s. each, or = which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 
post free for 5s. 6d. ‘ HYDROGEN LIQUEFIER to. the .designs of Dr. MORRIS W. 
*.* A Complete List of the Portraits published in the 
Series of SCIENTIFIC WORTHIES will be sent to anyone 
making application for the same. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


SEPTEMBER NUMBER READY TO-MORROW. 


THE SCHOO ZL WoOoRLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 75. 6d. NET. 


PRINCIPAL CONTENTS. 

School Certificates: The Proposals of the Consultative Committee. 
Essentials of Physical Training in Secondary Schools. 
of the New School-Book. By Principal Arthur Burrell, M.A.—Recent French Examinations. By de V. Payen-Payne.— 
(juintilian on Education. By Wm. Murison, M.A.—An Amalgamation of the Old and New Methods of Teaching French,’ II. 
by Neville W. Ross, B.A., B-és-L.—The Training of Secondary-School Teachers at the Universities. VIII. 
University of Leeds. —Public-School Music. The Union of Directors of Music in Secondary Schools. (Illustrated.)— Nature 
Study and the Study of Nature. By A. D. H.—Modern Instruction in Art.—The Structure of English 
Education. From an Address by the Bishop of Hereford, President of the Educational Science Section of the British 
Association.—Correspondence : The Suggested School Certificates. By T. Widdowson, M.A.—Discipline in the Laboratory. 
By Science Master.—Flotation Experiments and a Simple Hydrometer. By C. H. Cox, B,Sc.—Instruction in the Laws of 
Health. By E. White Wallis. 


MACMILLAN & CO., LIMITED, LONDON. 


OFFICE OF “ NATURE,” ST. MARTIN’S ST., LONDON, W.C. 


By J. L. Paton, M.A.—Some 
By C. E. Shelly, M.A., M.D., &. The Coming 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
_ VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui- 
sition as a light gatherer.” 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 


No. 6, No. 8, £5 10s. No. 10, £6. No. 12,86 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., Govennmenr, 
428 STRAND, and Branches, LONDON. 


Rectilinear 
Lens. 
Three-fold 


VICTORIA BRIDGE. 
MA NCHESTER. 


NOW READY. 


JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE. 


Vol. XXXIV. Part I. JANUARY—JUNE, 1904. 
Contents :— 

President’s Address.—The Reiationship of Museums to the Study of 
Anthropology. H. Batrour, M.A,.—Report on the Ethnology of the 
Siciatl, British Columbia. C. Hitt-Tout.—The of 8co Boys 
in Training for the Royal Navy. J. Beppor, M.D., F R.S.—Sub-Tribes 
of the Bahr el Ghazal Dinkas. Captain S. Cummins.—Notes on Kiku o 
and Kamba Tribes, British East Africa. H. R. Tate.—Notes on t 
Physical Characteristics of the Araucanos. R. E. Latcuam.—A Masai 
Circumcision Ceremony. S. BaGcGre.—Legends of the Dieri and other 
Tribes of South Australia. A.W. Howitt and Orro 

WITH FULL-PAGE PLATES AND ILLUSTRATIONS IN TEXT. 
Price 10s. net. 


THE ANTHROPOLOGICAL INSTITUTE, 3 Hanover Square, 
Lonpon, W., OR THROUGH ANY BOOKSELLER. 


JAMES SWIFT & SON’S 


NEW PAN-APLANATIC OBJECTIVES 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. 


}” N.A., 1.30, oil immersion 
” ” 1.40 ” 


Pan-Aplanatics. 

4” oilimmersion, N.A., 1.30 
5 

1 

2 

2 


Dry Fan-Aplanatics. 


£2 
2 0 
1 $ 0 
says: :—**In the excellence of their 1/12-in. 
oilimmersion, they have produced an English-made lens of first-rate 
capacity which is a marvel of cheapness.’’ 
LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham Court Road, London. 
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DIE’s 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, 


Biol Geology, 
Physical Geogra By 


of and Popular Zool ogy. 
PHILOSOPHY and YCHOLOGY. Latest Works. 
ARCHAZOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 
MODERN HISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 

Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 
TERMS. 

Town Subscribers. 


ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 


(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s, ; Half-Yearly 25s, ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 

FOUR Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 

Parcel Post Exchanges.) 
ONE VOLUME, 7s. 6d. ; Half-Yearly 12s, 6d. ; Yearly 21s. 


Prospectus with Terms for larger Subscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 
MUDIE’S LIBRARY, LTD. 
Head Office: 10 NEW OXFORD ST.,| 
Branch f241 Rrompron Roap, LONDON. 

Offices \48 QUEEN VICTORIA STREET, i] 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 

logue prices. 
Maker and Designer of the following Coils :— 

POLYTECHNIC, 29 in. spark. 

SPOTTISWOODE, 44 in. spark. 

THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with ws _— Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY a. complete in every detail, from £25 each. 

The Model Apparatus x wt for South Africa, with Batteries, small 


team Motor, &c. X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


WITH ENHANCED STEREOSCOPIC EFFECT. 


x6, £6 O O. 


SPECIAL TYPES FOR HUNTING, MARINE 
WORK, &c. 


Illustrated Pamphlet, ‘‘F1,’’ Post Free on 
Application. 


CARL ZEISS, Jena, 


OPTICAL WORKS. 


BRANCHES 


LONDON: FRANKFORT o/M. 
29 Margaret Street, HAMBURG. 
— Street, 'W. VIENNA. 


BERLIN 


ST. PETERSBURG. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY ori WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


PARIS, 


BRUSSELS, ROME. 


SESSION 1904-5 


A. GALLENKAMP & Co., Ltd., 
19 & 21, Sun Street, Finsbury Square, London, E.C., 
SUPPLY ALL REQUISITES FOR 


SCIENCE WORK 


(Chemical and Physical) 


IN SCHOOLS 


AT SPECIAL RATES. 
@@ CATALOGUE (650 pages of illustrations and Prices) may be had 
gratis on application by Masters on mentioning ‘‘ Nature.’ 


NEW ILLUSTRATED LIST, “SB,” 


COVERING ALL APPARATUS FOR 


BOTANY AND PLANT PHYSIOLOGY 


ELEMENTARY AND ADVANCE 
ALSO GRATIS ON APPLICATION. 


FLUORESCENT MINERAL TUBES, showing the beautiful effect 
produced by Willemite and other minerals, under the Cathode Rays. 


15/- 


EACH. 


List of Minerals and colours pots on a pieatee. Also Pitchblende 


and Radio-active Salts. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


For Photography, Unsurpassed for fine definition. 
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MACMILLAN iso CO.S BOOKS 


STUDENTS OF GENERAL BIOLOCY AND PHYSIOLOGY. 


WORKS BY ALFRED RUSSEL SEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


CONTRIBUTIONS to the THEORY 
of NATURAL SELECTION, and TROPICAL NA- 


TURE: and other Essays on Descriptive and Theoretical 
Biology. Crown 8vo. 7s. 6d. 


ISLAND LIFE. Crown 8vo. 7s. 6d. 
STUDIES SCIENTIFIC andSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


ATLAS of PRACTICAL ELEMEN- 
TARY ZOOTOMY. (Being a Revised Edition of the 
Zoological Portion of the Atlas of Practical Elementary 
Biology.) By G. B. HOWES, LL.D., F.R.S., Professor 
of Zoology, Royal College of Science, London. Witha 
Preface to the First Edition by the late Rt. Hon. Professor 
T. H. HUXLEY. 4to. Ios, net. 


INTRODUCTORY PRIMER OF 
SCIENCE. By Prof. T. H. HUXLEY, F.R.S. Pott 


8vo. Is. [Science Primers. 


LESSONS IN ELEMENTARY 


BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 
10s. 6d. 


A COURSE OF ELEMENTARY 


INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H. N. 
MARTIN, F.R.S. New Edition, revised by G. B. 
HowkEs and D. H. Scorr, D.Sc. Crown 8vo. 6d. 


The LIVING ORGANISM. An Intro- 
duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 


MICRO-ORGANISMS AND FER- 


MENTATION. By A. JORGENSEN. Translated by 
A. K. MILLER and E. A. LENNHOLM. Ios.inet. 


ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. T. EIMER. 
Translated by J. T. CUNNINGHAM, F.R.S.E.  8vo. 
12s. 6d. 

ON BRITISH WILD FLOWERS 


CONSIDERED IN RELATION TOANSECTS. By 
Lord AVEBURY, F.R.S. Illustrated. Crown 8vo. 
45. 6d. [Nature Series. 


The DEVELOPMENT of the FROG’S 
EGG. By T. H. MORGAN, Ph.D. 8vo. 7s. net. 


REGENERATION. By T. H. MOR- 
GAN, Ph.D. Illustrated. 8vo. 125. 6d. net. 


EVOLUTION AND ADAPTATION. 
By T. H. MORGAN, Ph.D. 8vo. 12s. 6¢. net. 


MACMILLAN AND 


THE CELL IN DEVELOPMENT 
— By E. B. WILSON, Ph.D, 
vo. 145. net. 

THE SURVIVAL of the UNLIKE, 
By L. H. BAILEY. Crown 8vo. 8s. 6d. 


MATERIALS FOR THE STUDY OF 
VARIATION. By W. BATESON, M.A. Illustrated 
vo. net. 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By Prof, H, CALDERWOOD, LL.D 


EXPERIMENTAL MORPHOLOGY, 
By C. B. ens Ph.D. Parts I. and II. 8vo, 
Ss. net eac 

PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 


and Senior Demonstrator of Physiology in the University 
of Cambridge. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY 
SIOLOGY. By THOS. H. HUXLEY, F.R.S.  Ilhs. 
trated. Revised and Enlarged Edition. 45. 6d. 

Questions, Is. 6d. 


PHYSIOLOGY. By Sir 
K.C.B., M.D. With Illustrations. Pott 8vo. Is. 
[Sczence Primers. 
TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With 4 
lustrations. Sixth Edition, largely revised. In Four Parts. 
Part I. Blood—The Tissues of Movement, the Vascular 
Mechanism. 10s. 6d. Part II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. 
1os. 6d. Part III. The — TOs. 6d. 
Part IV. The _ Senses. 6d. Appendix. The 
Chemical Basis of the Animal Body. By A. S. LEA. 7s. 6d. 


COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 6d. 


PRACTICAL HISTOLOGY. By J.N. 
LANGLEY, M.A. Crown 8vo. 6s. 


ANATOMY AND _ PHYSIOLOGY 


FOR NURSES. By D. C. KIMBER. §8vo. Ios. net. 


GENERAL PHYSIOLOGY. An Out- 
line of the Science of Life. By MAX VERWORN, M.A., 
Ph.D., Professor of Physiology in the Medical Faculty 
of the University of Jena. Translated by FREDERIC S. 
LEE, Ph.D. With 285 Illustrations, Medium 8vo. 155. net. 


TEXT-BOOK of the PHYSIO. 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease). By ARTHUR GAMGEE, M.D., F.RS 
Vol. II., 18s. 


ELECTRO-PHYSIOLOGY. By Prof. 
W. BIEDERMANN. Translated by F. A. WELBY. 
In 2 Vols. 17s. net each. 


CO., LIMITED, LONDON. 
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O.P.L. For autumn. 


The ORIENT-PACIFIC LINE will despatch we 5.8. CUZCO, 
3918 tons register, from London, 16th September, for 


SPAIN, PORTUGAL, ALGERIA, &c. 


14 days for 12 Guineas and upwards. 


DAYS for 15 Guineas and upwards, to 
1 SICILY, CORFU, GREECE, &c., 
leaving Marseilles, 1st October. 
CORSICA, SICILY, ITALY, &c., 


DAYS for 12 Guineas and upwards, leaving Marseilles 
14 22nd October. 


F. GREEN & CO. Head Offices : 
Managers {ANDERSON , ANDERSON & CO./ Fenchurch Avenue 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. paige 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,0C0. 


BIRKBECK BANK 


(ESTABLISHED 185 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


MIGROSGOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 
Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


SCIENCE LECTURERS. 


TO 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 

THE MOST PERFECT. No Flickering. Superb Mechanism. 

Price £7 70, The Moto-Photo Camera for taking the Pictures. 

Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, . 3 great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Sahece Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Sprsciauisr, 
Brewster House, 82 Mortimer Road, Kingsland, N. 
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WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EG@S AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved oy by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES, 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
41 large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cap 
Boxes, Models of Crystals, &c., &c. ” 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
vr preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Teali — oa? ~ 
Le 


: ja, Alcy 
onium; Hormiphora (preserved); Leptoplana ; phiporas, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; pas, anus, 
Gammarus, Ligia M is, Nebalia, Carcinus; Patella, Buccinum, E! 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., 

For prices L more detailed lists apply to 
Biol gi Ply 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editoriai 


Communications to the Editor. The telegraphic address of Nature is ‘‘ PHusts,’’ LONDON. 


SUBSCRIPTIONS TO ‘‘ NATURE.” 


s. d.|Toact Praces Asroap:— s. d. 
Half-yearly om 6 Half-yearly . 6 


CHARGES FOR ADVERTISEMENTS. 


4s. a. 

*Three Linesin Column . o 2 6/{ Quarter Page, or Halt 
One Eighth Page, or Quarter Half a Page, or a Column 5 0 
Column - ©o18 Whole Page . é 60 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. © 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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READY_IN_A_ WEEK. 'TOWNSON MERCER, 
NEW ILLUSTRATED LIST Esrasuisuen 1798 (oven a 


( ABOUT 90 PAGE S) RETAIL—89 BisHoPscate Street WITHIN, E.C. WHOLESALE—34 CamomiLe Steer. E.C. 
Scientific Apparatus Manufacturers and Laboratory 


ELECTRIC 
HEATING | 
APPARATUS, WANNER PYROMETER 


LABORATORY PURPOSES. | TEMPERATURES 


APPLICATIONS ARE INVITED FOR RECEIPT 900° C. upwards. 

OF A COPY GRATIS ON PUBLICATION. WANNER PYROMETER (without smoked glass 
arrangement), for measuring temperatures from 
RECENTLY ISSUED. 900° C. to 2,000° C., standardised, with adjusting 


= arrangement and storage battery, £21. 


Ditto (with smoked glass arrangement), for 
covering all standard and much novel apparatus in temperatures from 900° C. to 4,000 C., standardised, 


by A D | OG A , = adjusting arrangement and storage battery 


HICH FREQUENCY, HICH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT. 


Gratis and Post Free on application. — 


Sole Agents for United Kingdom : 
ISENTHAL & CO. 
85 MORTIMER STREET, LONDON, Ww. | TOWNSON & MERCER, 


Contractors to'the Admiralty, War, India, and Colonial Offices, &c. 34 CAMOMILE STREET, E.C. 
SESSION 1904-5. 


MULLER, ORME & CoO.., 


CONTRACTORS TO HIS Sachiais GOVERNMENT, LTD. 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. STUDENTS’ SETS OF APPARATUS. 


LISTS:—Chemical Apparatus—Chemicals—Balances—Assay—Thermometers—Electrical Apparatus—Focus Tubes, 
X-Ray, and Wireless Telegraphy Apparatus—free on application. 


THE STEREOSCOPIC CO. 


HAVE THE LARGEST STOCK OF HIGH-CLASS 


CAMERAS AND PRISM BINOCULARS 


IN LONDON. 


Write for particulars of the Company’s “STANDARD,” “ TROPICAL.” 
“SANDERSON,” and “‘GOERZ-ANSCHUTZ” CAMERAS. 
PRISM BINOCULARS“ Goerz,” “Zeiss,” “Ross,” and “ Voigtlander.” 


BOOKLETS FREE 


THE LONDON STEREOSCOPIC CO., 106 and 108, REGENT ST., W. 


Printed by RicHarp CLay AND Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the wy London, and published by MACMILLAN 


AND Co., Limtrep, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, August 25, 1904. 
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CFNER LIBRARY, 
UNIV. OF MICH. 


SEP 15 tons 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
the solid ground 


Of Nature trusts the mind which builds for aye.’’--WoRDSWORTH. 


No. 1818, VoL. oat 


THURSDAY, SEPTEMBER 1, 


1904. 


[PRICE SIXPENCE. 


Registered as a at the General Post Office, 


tal Rights are 


NEWTON & we SUN DIALS. 


FULL AND DESCRIPTIVE PRICE LIST 
ON APPLICATION. 


3 
5 
N 


TON Co., 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT. 
3 FLEET STREET LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH.,.illustrated above, 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and 

Catalogue of Chemical and Physical Apparatus, 350 +. and 1200 
lilustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 

EDS. 


4 COMMERCIAL STREET, LEED 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an original description of the priatigtes and 
function of the photographic lens. Together with the 
latest workshop methods. 

VYhen there follows a series of chapters on ~— 

photography and the effect of lenses on results. 

chief types are discussed and c ed by of 

original diagrams. Also an appendix on Y the Gauss 

Theory and on a new es oh ns testing. The book 
s entitle 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 31/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 
POCKET BAROMETERS 
For the Weather and for Measuring Heights. 
POCKET HYGROMETERS 


For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 


.| TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 


Illustrated Price Lists ‘Wor tae Post to all Parts of the 


GOERZ, ZEISS, and other principal ‘abn of Prism 


Binoculars stocked. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 

SESSION 1904-5 will open on OCTOBER 4. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. E. Tavtor Jones, D.Sc. 

PHYSICS ......... 4 Assistant Lecturers and Demonstrators, F. E. Regs, 
\ B.Sc., and D. Farrar, M.Sc. 

Prof. K. J. P. Orton, M.A., Ph.D. 
CHEMISTRY... { Lecturer and Demonstrator, A. LAuDER, 
Sc. 
Botany—Prof. R. W. Puituirs, M.A., D.Sc. 
» Assistant Lecturer and Demonstrator, J. 
BIOLOGY ...... Lioyp WILLIAMs. 
Zoology and Physiology—Prof. Puitie J. Wuire, 

MB, F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow, by the Royal Colleges of Physicians and Surgeons 
and other bodies for the first year of medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 

rovision has been made for the teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £1 15. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Specrat ScHoot oF MoperRN LANGUAGES. 
DePpaRTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 
Leading to Degrees and Diplomas. 


Tue SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 


Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 


In the Medical School there is a separate Dissecting Room sor Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master’s Degree. 


Sylabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees as 
Internal or External Students of London University. 
Differential and Integral Calculus... Tuesday, 7-8. 30. 


Differential Equations ... ovo Tuesday, 8.30-9.45- 
Higher Algebra and ‘lrigonometry _ ... Friday, 7.15-8.30. 
Kinematics and Statics... one Thursday, 7-8.30. 
Hydrostatics * one ove Thursday, 7-8.30. 
Physics Lecture... . Wednesday, 9-10. 


» . Laboratory, Tuesday, Wednesday, and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8.30-9.30. 
* Practical . Tuesday, 7-8.30, and Friday, 7-9.45. 
Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Physics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 
Particulars of Day Classes in Science and Engineering will be found in 
the CALENDAR, post free 44d., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects 
of the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 3 and continue till July, 
1905. 

V Attendance on this class counts as part of the five years’ curriculum. 

Fee for the whole Course, £21 ; or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the WARDEN OF THE COLLEGE, 
St. Bartholomew's Hospital, London, E.C. 

A Handbook will be forwarded on application. 


me New Session begins Monday, Uctober 3, 1904, 


BIRKBECK COLLEGE, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE.—DAY & EVENING COURSES, 


. EK. Mackenzie, Pb.D., D.Sc. 


Avpert GrirFitus, D.Sc. 
Physics... an os Owen, B.A., B.Sc. 
. H. Smart, M.A. 
Mathematics eee { w. S. Birt, BA, B.Sc. 
A. B. Renpie, M.A., D.Sc, 
Botany... Ph.D. B.Sc. 
Zoology ... an H. W. Unruank, B.A., B.Sc. 
& Mineralogy Geo. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar (6d., post free 8¢.) on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
- week will be conducted in preparation for the London University 
grees of B.Sc. in Mechanical vad Elecutieal Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses aré ¢onducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, : 
d F. H. Lowe; 


B. Coleman, J. C. Crocker, an 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the Secretary, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectuses may be had at 
the Office for 1d. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
EWRY STREET, ALDGATE, E.C. 

Cuartes A. Koun, M.Sc., Ph.D., F.I.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 
versity. 

Chemistry... oe oe 

Physics inn 


Princi 


Cuarves A. Koun, M.Sc, Ph.D., F.I1.C. 
R. S. Wittows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
K. Leccett, B.A. 
very facility for special an vanced practical work in well-equi 
laboratories both in the afternoon and evening. ee 
G BLOWING. 
A series of Courses of Instruction will be given during the Session by 
Mr. A. C. Cossor. 
NEW SESSION begins MONDAY, SEPTEMBER 26. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


Michaelmas Term begins Monday, October 3rd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Lt LABORATORIES for Practical Work in 
CHEMI ,» BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 


are also held in all C cial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 
SATURDAY CURSES for Matric., Inter., and Final B.A., B.Sc. 
DAY COMMERCIAL SCHOOL. 
Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. _ 
For other Scholastic Advertisements, see pages clxiv and clxx, 
also page ii of Supplement. 
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ON SALE: 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c , rigid mahogany garden stand, 
new condition, price £22; 34” clear aperture, similar accessories and stand, 

ice only £10 10s. ; 3}”, with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ Pris- 
matic Field Glass, cost £11, offered for £6.—Bacteriological Micro- 
scopes by Browninc, Powe. & Leaanp, and others ; complete outfit, 
including best substage illuminator and yp,” or yx” objectives, for £11.— 
3 Petrological Searoepeges by Watson, and SwiFT, in perfect order, 
from £7.—3 Students’ Microscopes, from £2 10s.—Microscope 
Objectives by all best makers, yy” for £2 10s. ys” for £3 3s., on 
approval.—Mieroscope Slides, so for 12s., or customer’s choice 4S, per 
dozen from parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices 


Rev. H. MILLS, Greenside, Kendal. 


E. CEORGE & SONS, sooxsectzns 
BOOKSELLERS . . 
and Dealers in Scientific, Literary, and other 
Journals and Reviews, and Publications of Learned 
and Scientific Societies, in Complete Sets, Volumes, 
or Parts. 

Agents for British, Foreign, and Colonial Libraries, Institutions, and 
Private Book Buyers. Current Catalogue sent post free on application. 
Books sought for. Correspondence Invited. All communications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are supplied 


at lowest cash prices. 
Orders by post promptly dispatched. 
85 PRAED STREET, LONDON, W. 


Tabl old 


Intensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Sold in tubes by all chemists. 


LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Ofices—Snow Hill Buildings, London, 


THE LIGHT-RUNNING 


YOST 


TYPEWRITER. 


NOTED FOR ITS BEAUTIFUL WORK. 


IMustrated Booklet post free. 


THE YOST TYPEWRITER CO., Lo., 
HEAD OFFICE: 
50, HOLBORN VIADUCT, LONDON, EC. 
Branches in all large towns. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE REPEATING BACK, 


secures three-colour negatives with the 

ease and certainty of an ordinary 

photograph. The best appliance for 
all-round work. 

Prices, complete with filters, from 90/+ 


Oa Send for New Booklets, post free to readers of *‘ Nature,” 
or call and see results ohtained by amateurs. 


SANCER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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UNIVERSITY COLLEGE, LONDON: 
(UNIVERSITY OF LONDON.) 


Principal—T. GREGORY FOSTER, Pu.D. 
The following Prospectuses are now ready, and may be had on application 
to the SECRETARY :— 
Faculty of Arts and Laws (including Economics). 
Faculty of Science. 
Faculty of Medicine. 
The Indian School. 
The Department of Fine Arts. 
The Department of Engineering. 
The School of Architecture. 
The Department of Public Health. 
Scholarships, Prizes, &c. 
Post-graduate Courses and Arrangements for Research. 
Courses of Instruction are provided for Students desiring to graduate at 
the University cf London in any of the following Faculties :— 
TS, LAWS, MEDICINE, SCIENCE, ENGINEERING, and 
ECONOMICS AND POLITICAL SCIENCE. 


FEeEs. 
Composition Fee, 3 years’ Course in the Faculty of Arts ... +. 63 gns. 
School of Engineering or 
of Architecture eco 90 
2 Preliminary Scientific Course 25 9 


Complete M.B. Course one was 

Fees in the Faculty of Science vary according to the Course taken from 
about 35 guineas to 40 guineas a year. i" 

Students are admitted to Courses of Instruction in any one subject, pro- 
vided there be room. zs 

Special provision is made for Post-graduate work and Research in the 
various salient taught at the College. 

W. W. SETON, M.A., 
Assistant Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A ConsTITUENT COLLEGE OF THE UNIVERSITY OF WALES.) 
are invited for the following 
ASSISTANT LECTURER and DEMONSTRATOR in PHYSICS. 


Salary £120. 
ASSISTANT LECTURER and DEMONSTRATOR in CHEM- 
ISTRY. Salary £120. 
Applications and ‘lestimonials should be received not later than Saturday, 
September 17, by the undersigned, from whom further particulars may 


obtained. 
JOHN EDWARD LLOYD, M A., 
Secretary and Registrar. 


August 26, 1904. 


COMMITTEE OF TECHNICAL 
INSTRUCTION FOR SLIGO URBAN 
DISTRICT. 


POST OF PRINCIPAL. ss 
The Sligo Urban Technical Instruction Committee is prepared to receive 
applications for the post of PRINCIPAL of the new Technical School 
about to be established in Sligo. 
The salary attached to the post is £200 per annum, and the person 
appointed will be expected to devote his whole time to the duties of the 


office. 

The duties include (1) the Teaching of some or all of the following sub- 
jects :—Geometry, Building Construction, Applied Mechanics, Practical 
Mathematics, Woodworking, Carpentry, and Joinery. 

(2) The Organisation and Superintendence of such other subjects as may 
be taught in the School. 

(3) Acting as Secretary to the Committee. 

Intending applicants should, in the first instance, apply for further par- 
ticulars to the undersigned. 

Experience in some branch of the building trades will be regarded as a 
recommendation. 

Applications will be received by the undersigned at any time up to 
September 17, 1904, but not later. 

JOHN McGOVERAN, Town Clerk, 

Town Hall, Sligo. 


August 26, 1904. 


POST OF SCIENCE & ART TEACHER. 


The undersigned is prepared to receive applications for a TEACHER in 
above subjects, at a salary of £120 per year. 
The Duties include teaching of the following subjects, in a Secondary 
and a Technical School within the Borough of Sligo :— 
Drawing and Design—Modelling—Geometrical. | 
Drawing, and Drawing from Life. 
Applications will be received, accompanied by particulars of qualifica- 


' tions and copies of Testimonials, by the undersigned up to September 17, 


1904, but not later. 
MARTIN KIELTY, D.D. 
Summerhill College, Sligo. 
Avgu-t 26. 1904. 


GOLDSMITHS’ INSTITUTE, 


NEW CROSS, S.E. 


CHEMICAL DEPARTMENT. 
Vacancies for TWO DEMONSTRATORS. Commencing salary, £70 
per annum. Duties begin September 26. Applications, in envelopes 
marked ‘‘ Chemical Demonstrator,” to be addressed to the SECRETARY, 


Goldsmiths’ Institute. 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 

PUPIL TEACHERS’ CENTRE, THE GAMBLE INSTITUTE. 

The Committee require the services of an ASSISTANT MISTRESS 
for the above. Centre. Subjects :—History, Geography, Needlework, 
Music. Salary, £100 per annum. Duties to commence on October 1, or 
as soon after that date as possible. , 5 

Applications must be made on the proper form (a copy of which will be 
forwarded on receipt of a stamped addressed foolscap envelope) and 
returned to the undersigned so as to be received not later than Wednesday, 


September 14. 
> JEFF. J. BROOMHEAD, | 
Education Office, St. Helens, Director of Education. 
August 30, 1904. 


WANTED, the following SCIENCE and 
other MASTERS :—(1) Science Master chiefly for Chemistry ; salary, 
160, non-res. (to commence). (2) Mathematics and French ; £150, 
non-res. Higher Grade School. (3) Science Master, strong in Physics ; 
4130-150, non-res. (4) Physics and Chemistry, Endowed School ; 
£100, resident (to commence). (5) Physics, Chemistry, and Nature 
Study; £120, non-res. (6) Chemistry, Physics, Physiography, and 
Mathematics; £100, resident. Particulars of the above and many 
other vacancies will be sent on application. _Address—GRiFFITHS, 
Smitu, anv Situ, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. 


| 


BRITISH GEOLOGICAL PHOTO- 


GRAPHS. 
SERIES PUBLISHED BY THE COMMITTEE OF THE 
BRITISH ASSOCIATION. 

The First Series of this publication is now completed, and for a short 
time sets may be obtained at the subscription price—72_platinotypes 
unmounted, £3 35. ; 72 platinotypes mounted, £4 10s. ; 72 lantern-slides, 
43 15s. A descriptive pamphlet accompanies each form. Duplicate 
pamphlets or sets of labelling slips, rs. 6@. each. 

The publication of a Seeond Series will be immediately under- 
taken, and for this subscription is invited. The Series will consist of not 
less than 20 photographs each year for three years, and the price will be 
4t 1s. each year for unmounted ,latinotypes, £1 10s. for mounted 
platinoty pes, and £1 55. for slides. 

Application should be made to the Hon. Sec., W. W. WATTS, 
Holmwood, Sutton Coldfield. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEY.- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). ese. 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adsiphi, w.c. 


For other Scholastic Advertisements, see pages clxii and clxx, 
also page ii of Supplement. 


& 


; (BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) ty 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
ga SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “Bl 
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THERMOMETERS, 


AS DESIGNED BY 


PROFESSOR CALLENDAR & PRINCIPAL GRIFFITHS, 


Have shown themselves especially suitable for the accurate reading of tempera- 
tures from the lowest up to 1400° C.; and in conjunction with Callendar 
Recorders for the continuous registration of temperature. The constantly 
increasing application of these instruments in the Laboratory and Observatory, 
as well as in the Arts and Manufactures, is a sufficient proof of their efficiency. 


WE HAVE JUST ISSUED 


A EDITION 


OF OUR LIST OF | 


ELECTRICAL RESISTANCE THERMOMETERS 


(Callendar and Griffiths’ Patents), 


DIRECT-READING GAS-SCALE INDICATORS 


(Whipple’s Patent), 


CALLENDAR ELECTRIC RECORDERS 


As applied to Electrical Thermometry; also 
THERMO-COUPLES 


(Platinum, Platinum-iridium, and Platinum, Platinum-rhodium) 
with 
MILLIVOLTMETERS READING DIRECTLY 


In degrees Centigrade or Fahrenheit. 


This list is fully illustrated and gives all particulars and prices; it is accompanied 
by a classified list of users, including various Official and University Laboratories and 
Observatories, at home and abroad, as well as many leading manufacturers. 

IT WILL BE SENT POST FREE ON REQUEST. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


CAMBRIDGE, ENGLAND. 
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G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


“ELECTRICAL AT 
_ AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


ge Narore says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage."’ 
List on application by mentioning NaTuRE. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading mm. £6 


” ” 7 0 
C2, 718 
‘Ol 8 5 


1 BELMONT STREET, CHALK FARM, N.W. 
SECOND-HAND TELESCOPES. 


} i in. ALVAN Clark, with Slow Motions, £50; 34 in. Srewarp, with 
ogg Motions, cost £60, £25; 9} in. CALver, Equatorial with Clock, 
Universal Mount, Mirror by With, £45. 

List, including many others, on application. 


SECOND-HAND MICROSCOPES. 


Watson's Edinburgh H., £16; Swirt's Bacteriological, £13 10s. ; 
Binocular, £10; Leitz’ II B, with Mechanical Stage, £8 10s, 
List, including many others, on application. 


A. CLARESON CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C 


NEW DOUBLE 
SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over. 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


fa Nature says :—“ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
ion is very ¢ 1 Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used ina perpendicular posi- 
tion, the saving in space is very great. 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.c. 


All kinds of Apparatus for Sejpnce Teaching. 


LANTERN and L D 


MICROSCOPICAL 
In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 
As supplied we, oe Principal Universities, Technical Schools, &c.) 
Send for eRe s. to the actual preparers. 
FLATTERS & GARNETT, Ltd., 
Dealers in ee Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 CHurcH Roa, LoncsicuT, M/o. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series ally net. 


NATURE STUDY es, &C. 
PHOTO-MICROGRAPHIC ARATUS. LEA 


Speciality. LANTERN from Illustrations, &c. 


Correspondence invited 


ELECTRICAL and EXPERIMENTAL 


GLASS BLOWING. 


H. HELM, 

66 HATTON GARDEN, ._LONDON. 
Glass Blower & ACTUAL MAKER of adi &inds of X-Ray and 
* VACUUM TUBES, Glass Instruments, Mercury Pumps, &c. 

Any kind of Glass Apparatus made from sketch, or 


repaired, for Scientific Men and Laboratories. 
Lessons and Performances given here, or at Colleges, &c. 


SCIENTIFIC INSTRUMENT MAKERS, 


PYE CO... 


“GRANTA” WORKS, CAMBRIDGE. 


Substantial, moderate priced apparatus for teaching Physics, Physiology, etc. 


SLIDES and fittings made on strictly geometric lines where possible. 


RADI U NMi._*e have a few 5 mgr. tubes to 


BROM. PURE CRYST. 
Searle's apparatus for determining Mech. Equiv. of Heat... 


offer after filling present indents. 


£4 10 0 
Searle's pattern of Young’s modulus Dp complete .. 3 10 0 

Searle’s apparatus for showing change of momentum and loss of energy 
on impact 220 

Searle's apparatus for showing ‘the torsion of a rod is. proportional toits 
length, complete 3 10 0 
apparatus for measuring thermal conductivity of | ‘copper ‘Garge ee 
Hibbert's Standard ‘magnets ove 12 10 0 
New Universal Reading Microscope ... 
Combination Spectrometer and Spectroscope £5 10 O and 12 10 0 
Improved Geometric Table Se... 8 80 
P. O. Boxes he 26 10 0 to 9 10 0 
Series Boxes fro 1176 
Adjustable Lens Holders and Stand, for ‘Tenses’ to 2 in. 076 
Do., larger size 0 12 6 
Compound Do. for ‘Optical Benches... 220 

Sole makers of Hibbert's Patent Magnetic Balances, &e., and  adioury 

Patent Electrical Influence Machines for X-ray work &c., with 

plates working in compressed air or COs, giving 5-6” sparks 18 10 0 
~ f Ditto, larger sizes giving 10” sparks, from 5 to 35 0 
TUDSBURY’S PATENT ELECTRICAL MACHINE. 


Mechanical Adjustable Stands to meet all requirements. 
Suppliers to the National Physical Laboratory and all leading Universities ne Institutions at Home and Abroad. 
CONTRACTORS ENT. 


TO H.M. GOVERN 
Correspondence and inspection invited. ‘Zann FOR Price Lists AND PAMPHLETS. 


14% 


Apparatus for estimation of sulphur in spent oxide. 
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Radium-Barium-Bromide, in gramme tubes con- 
taining 1 Mgm. RapIUM. 


Radium-Barium-Bromide, in gramme and }- 
gramme tubes containing 1 per cent. RADIUM. 


Phosphorescent Zinc Sulphide, 1/- per gramme. 


Phosphorescent Zinc Sulphide Screens 10 x 10 
cm., 10/= each. 


Pitchbliende. 


SUBJECT TO BEING UNSOLD 


HARRINGTON BROS., 


‘Manufacturing Chemists, 


ig OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 


=". 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


(MAKERS OF ALL KINDS OF 
METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS TO H.M. GOVERNMENT. ESTABLISHED 1834. 


Five Highest Awards at the Chicago Exposition, Diplome 
d’Honneur and Three Gold Medals Brussels Exhibition for 
Meteorological and o and other Scientific Instruments. 


Iitustrated Catalogue “post free. 


| 
| 


DARTON & CO.. | 


STANDARD OUTFITS OR SINGLE INSTRUMENTS 


(with Kew Certificates, if desired). 


WE OFFER 


RADIUM 


OF HIGH ACTIVITY 


FROM STOCK, | 
in 5 mg. Tubes only. 


‘ Price ‘net each. 
CASH WITH ORDER. 


Ww. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH ST., W. 


Martindale, Chemist, London. 
Telephone: 1797 Paddington. 


Telegrams : 


(Late MOTTERSHEAD & CO.), 


Goods Entrance: 10 oe Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Apparatus for estimation of sulphur in spent oxide. | 


FREDK. JACKSON & Co. 
14 CROSS STREET, MANCHESTER | 


GLASS BLOWING. 


| 


ALFRED E. DEAN, 


THE LARGEST MAKER IN ENGLAND 
of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 
ConTRACTOR TO THE WaR OrFice, INDIA OrFicE, AND ADMIRALTY; 
BriTisH AND FOREIGN Hosritats, &c. 
LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. . 


All kinds of Experimental Glass Blowing promptly and 
correctly carried out for Scientific Men, Laboratories, 
&c., from rough Drawings, or repaired, 
Inventors’ Ideas Worked out as per Instructions. 


A. C. COSSOR, 54, Farringdon Road, London, B.C. 


(CONTRACTOR. TO H.M. GOVERNMENT). | 


‘STAR SPEGTROSCOPE 


Lens, 


Lenses, 


(Natural 


Adapted to any Eye- 
piece, with 1 Cylinder 
21 17 6 


Ditto, with three differ- 
ent powers of Cylinder 
Complete in| 
Morocco Case, £2 10 0° 


LISTS ON APPLICATION. 


ADAM HILGER, Ltd., 75a Road, London, N.W. 


IMPROVED FORM OF 
DIREGT VISION SPECTROSCOPE 


WITH PHOTOGRAPHIC SCALE AND 
MIRROR FOR ILLUMINATION. 


In Morocco Case, £3 10 O 
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RADIUM 


BROM. 


POLONIUM. 
RADIOACTIVE ORES. 


Bar. Plat. Cyan. Screen. 
Do. Large Crystals. 
&c., &c., &c. 


ALL AT REASONABLE PRICES AND PUREST QUALITY. 
ARMBRECHT, NELSON & CO., 


71 & 73 Duke Street, 
Grosvenor Square, W. 


PHONE: 4942 GERRARD. 


THE NEW PATENT 


“ DIAL” BAROGRAPH, 


or Self-Recording Barometer. 


(Provisional Patent 23281.) 

This is a most use‘ui instrument, and fills a long felt want. It makes an 
interesting record of Barometric Variations, and at the same time readily 
shows (by means of the Dial) the present height of the Barometer. We 
+~—— the reliability of the readings obtained, both past and present. 

e Instrument is of the v: best workmanship throughout, and is com- 
pensated for temperature. ¢ Recording Arm and the’ Dial Hand 
working by means of our Patent Attachment off the same movement, a 
simultaneous action is thereby rice, ¢ in hand i 
oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
Instructions, £6 15s. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 
PATENTEES AND SOLE MANUFACTURERS, 


PASTORELLI & RAPKIN 
(Established 1750), 
Contractors to H.M. Government, 
46, HATTON GARDEN, LONDON, E.C. 
Telephone No. 1981, Holborn. Telegrams—‘' Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


OUR DEAD-BEAT MOVING COIL 


AMMETERS an VOLTMETERS 


are now used by all the leading workers in Science, also 
the National Telephone Co., Pearson Fire Alarm, &c. 


THE CHEAPEST and MOST ACCURATE. 


Supplied singly or in combination with our Switchboards for all purposes. 


ISENTHAL & CO., 85 MORTIMER ST., LONDON, W. 


CONTRACTORS TO THE ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, &c. 


Plates for Special Work :— 


taken with these plates, and they have always behaved excellently.” 


Prof. Dr. A. HOFFA, Institute of Orthopedic Surge 
for Réntgen-Ray work, and have always found them highly satisfactory. 


E. H. HOWLETT, Hull :—“ The best plates | have ever tried for R6ntgen-Ray work.” ‘ 
Prof. Dr. F. KRAUSE, Chief Surgeon, Municipal Hospital, Altona:—‘‘ Our Réntgen-Ray photographs have been exclusively 


RONTGEN 


THE FINEST PROCURABLE FOR X-RAY WORK. 


The following are a few Testimonials (among many) which should convince all Scientific Men of the value of these 


ry, Wurzburg :—‘‘ Have used your dry plates fur many years, especially 


These Plates may be obtained from Photo. Dealers, or from the Sole Ag- nts for Great Britain: THOS. CHRISTY & CO., 
4 Old Swan Lane, London, E.C. 


SPECIAL 


PLATES. 
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MUIRHEAD CO., 


Makers of 
PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable 
Condenser and 
Reversing Switch. = 
PRICES. 
10” COIL FOR X-RAY Telegrams : 


** Secohm, London.”’ 


£25. 


10” COIL FOR WIRELESS Telephone: 


TELEGRAPHY, #21 A liberal discount oft 
. these prices. 779 Westminster. 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


| AWARDED MEDALS WHEREVER EXHIBITED, 
including g at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 4 


STANDARD MERCURIAL BAROMETERS, § 

STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, § 
PUMPS BOTH FCR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane > 
Tables, POLARIMEZERS, Pyrometers, RANGE P 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 4 

Catalogues Post Free. (State which required.) 


| q@ANY KIND OF SCIENTIFIC INSTRUMENT 
| MADE TO ORDER. 


| Prompt Attention to all Orders and Inquiries. 


> 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
24:5:0. LIST F.45. 


Pulsometer Engineering 


Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 
4 THERMOMETERS FOR STUDENT WORK A SPECIALITY, 


~~ 
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HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Princirpac—S. W. RICHARDSON, D.Sc. (Lond.), B.A , Trinity 
College, Cambridge. 

Next SESSION commences WEDNESDAY, SEPTEMBER 28, 1904. 

Courses of Instruction are arranged to meet the requirements of Students 

reparing for the DEGREES «f the LONDON UNIVERSITY, for the 
UNIVERSITIES of OXFORD and CAMBRIDGE, for the MEDICAL, 
ENGINEERING, and TEACHING PROFESSIONS, and for the 
CIVIL SERVICE. 


Subjects. Professors. 
Classics and English Literature ... Ww. F. Masom, M.A. 
History ... ow on { F. M.A., 


French and German ... 
Physics and Electrical Engineering 
Biology and Geology «» J. T. Jenkins, D.Sc., Ph.D. 
Civil and Mechanical Engineering { J 
Education F, Frercuer, M.A. 

Particulars of the Scholarships and Exhibitions open for competition, and 
Prospectuses of all Departments of the College, may be obtained on appli- 


cation to 
D. KIDDLE, Registrar. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal... S. W. RicHARDsON, D.Sc. 

The Council of the College invites applications for the following 
appointments :— 

1. ASSISTANT LECTURER IN MATHEMATICS. Salary, £132 
per annum. 

2. ASSISTANT LECTURER IN PHYSICS. Salary, £130 per 
annum. 

Further particulars may be obtained on application to the REGISTRAR. 

Applications, giving particulars of age, training, qualifications and 
experience, with copies of three recent testim »nials, must be sent in to the 
PrinciPAat on or before 10 a.m. of September 10, 1904. 

August 19, 1974. D. KIDDLE, Registrar. 


= J. Luuisster, M.A., 
B.és L., B. és Sc. 

E. L. M.A. 
THe Principat. 


The LANCASHIRE COUNTY COUNCIL 
require a HORTICULTURAL INSTRUCTOR capable of giving 
practical Demonstrations and Lectures in FRUIT, VEGETABLE 
and FLOWER CULTURE. The person selected will be required t, 
devote the whole of his time to the work. The engagement wil! be 
subject to three months’ notice on either side, and the salary £120 per 
annum, rising by annual increments of £5 to £150, together with 
reasonable travelling expenses.—Applications must be sent in not later 
than Monday morning, September 19 next, and forms of application 
= be obtained from the Principal of Agriculture, County Offices, 

reston. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Council of the Durham College of Science, Newcastle-wpon-Tyne 
are ready to receive applications for the office of PRINCIPAL of the 
COLLEGE, vacant by the lamented death of Dr. Gurney. 

The successful candidate will be expected to possess a distinguished 
University record. His duties will largely consist in administration and in 
organising educational effort in connection with the College 

Salary, £1,000 per annum. 

Applications to be sent in to the Secretary of the College before 
September 30, 1904. 


UNIVERSITY COLLEGE, SHEFFIELD. 


SESSION 1904-5. 

The SESSION opens as follows :— 

* TECHNICAL DEPARTMENT ... .. 
MEDICAL. DEPARTMENT ... ... ... October 3. 
ARTS AND SCIENCE DEPARTMENT... October 5. 

Prospectuses may be had free on application. 

W. M. GIBBONS, Registrar. 


UNIVERSITY OF ABERDEEN. 
CHAIR OF MATHEMATICS. 


The CHAIR of MATHEMATICS in this University, in the patronage 
of the University Court, having become VACANT by the death of 
Professor Pirie, applications for the office, along with fifteen copies of 
testimonials (should the candidate think fit to submit any), are to be lodged 
with the Secretary of the Court, Ronerr WALKER, Esq., M.A., before 
September 26 ensuing. 

University of Aberdeen, August 27, 1904. 


September s. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal—S. W. RicHarpson, D.Sc. 

The Counc'l of the College invites appl:cations for the appointment of 
PROFESSOR of BIOLOGY and GEOLOGY. 

Salary at the rate of £200 per annum (with prospect of increase). 

Applications, giving particulars of age, training, and experience, 
together with copies of three recent testimonials, should be sent to the 
Principat, on or before 10 a.m. on Tuesday, September 20, 1904. 

Further particulars may be obtained on application to the undersigned. 


August 30, 1904. D. KIDDLE, Registrar. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee requires the services of TWO ASSISTANT MIS- 
TRESSES as Teachers of Science. Salary, £95 to £130, according to 
ualifications and experience. Candidates should S qualified in Chemistry, 
giene, and Domestic Economy. 
orm of application may be obtained from the undersigned. 


JNO. ARTHUR PALMER, S y- 


MUNICIPAL TECHNICAL SCHOOLS, 


LIMERICK. 
APPOINTMENT OF ASSISTANT SCIENCE MASTER. 


Applications are invited for the above post. The Master's whole time to 
be at the disposal of the Education Committee. Candidates must be well 
qualified to teach Chemistry (Organic and Inorganic), Mechanical 
Engineering, Practical Mathematics during the evenings, and Chemistry 
and Physics at the day schools for boys. 

Salary, 4150 per anoum. 

Applications, giving full particulars as to age, training, and experience, 
accompanied by copies of testimonials, must be received by the undersigned 
not later than noon on Monday, September 5. 

JAMES QUICK, 
Principal and Organising Secretary. 


Technical Institute, Limerick. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


There is a vacancy for the post of LECTURER on PHYSICS. Duties 


Education Department, Edmund Street, 
August 22, 1904. 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 4. 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes also prepare for the following professions :—Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall has been established for students’ residence. 

Prospectus of any of the above may be had post free from the REGISTRAR. 


W. H. HUSBAND, Registrar. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


A LECTURER and DEMONSTRATOR in PHYSICS required as 
soon as possible. Salary starting at £130, rising by annual increments to 
4180 per annum. 

Applications, which are to be sent in not later than September 20, should 
be made on forms supplied by the RecisTRar. 


MAGNETIST.—Wanted, trained Magnetist 


for Polar Expedition—Apply W. S. Bruce, Surgeons’ Hall, 
Edinburgh, 


to « on October 3. Applications, with testimonials (copies), to be 
sent in not later than September 22. Particulars may be obtained from the 


undersigned. 
- H. FISHER, B.S. Lond., Dean. 
Albert Embankment, London, S. 


London Graduate, B.Sc., desires responsible 
post in Business House of high standing ; would not object to position 
as Traveller for London and suburbs. Age 33. Highest references. 
—Apply “ X.Y.Z.,” Nature Office. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


For other Scholastic Advertisements, see pages clxii and clxiv, 
also page ii of Supplement. 
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ADAPTED TO THE SOUTH 
PRACTICAL PLANE & SOLID GEOMETRY. 


practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c., and G. A. BAXANDALL. Advanced, 


4s. 6d. 
on Papers in Practical Plane and Solid Geometry. Ele- 
om Stage. By GEORGE — B.Sc. (Lond.), 
4 Tests printed on Cartridge Pape 


ll, ~ MACHINE CONSTRUCTION. & DRAWING. 
Machine Construction for Beginners. F. 
M.I.M 

The Mechanics of Machinery. 
F.R.S. 3rd Edition. 8s. 6d. 
The Graphic Statics. 


“il —BUILDING ,CONSTRUCTION. 


Construction 
Rochdale Technical Pond, 2s. 6d. 
Building for Advanced By J. W. 


RILE In Preparation. 
V. —MATHEMATICS, 
An Elementary Course of Mathematics. 
metic, Algebra, and Euclid. By H. S. HAL 
F. H. STEVENS, M.A. 2s. 6d. 
Graduated Test Papers in Elementary Mathematics. By 
Rev. WALTER J. WOOD, M.A. 15. 
Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. Key, 55. net. 
Elementary Practical Mathematics. By F. CASTLE, M.I.M.E. 


35. 6d. 
A Manual of Practical By F. CASTLE, 
M.ILM.E. 6s. 
VI.—THEORETICAL MECHANICS. 
Elementary Mechanics of Solids. By W. A. EMTAGE, 
M.A. 2s. 6d. 

Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 
a | for Beginners. By F. W. SANDERSON, 


Vil. — APPLIED MECHANICS. 

Applied Mechanics for Beginners. J. 
Wh.Sce. 2s. 6d. 

Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 5s. 6d. 


Vill —SOUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 
Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 

Light for Students By EDWIN EDSER. 6s. 

Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 

Practical Exercises in Heat. By E. S. A. ROBSON, M.Sc. 
2s. 6d. 

— bi Advanced Students. By E. EDSER, A.R.C.Sc. 


— MAGNETISM AND ELECTRICITY, 


Magnetism and Electricity for 
HADLEY, B.Sc. (Lond.). 2s. 6d. 

Practical Exercises in Magnetism and Electricity. By II. E. 
HADLEY, B.Sc. 2s. 

Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 

Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. 45. 64. 

X. & XI. —GHEMISTRY, 

Chemistry for Beginners. By Sir HENRY ROSCOE, 

F.R.S., assisted by J. LUNT, B.Sc. 2s. 


Ue 
By A. B. W. KENNEDY, 


By Prof. L. M. HOS- 


RILEY, 


mprising Arith- 
M.A., and 


Mathematics. 


DUNCAN, 


‘1 MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


KENSINGTON SYLLABUSES. 
X. & 


anic Chemistry for Advanced Students. Pfr Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. 
chemical Problems. By Prof. T. E. THORPE. F.R.S. 


With Key. 2s. 

Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 4s. 

Introductory Chemistry for Intermediate Schools. By L. M. 
JONES, B.Sc. 2s. 

Chemistry for 0: Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by D. 
FORSYTH, M.A., D.Sc. 2s. 64. 


a? Inorganic Chemistry. By G. S. TURPIN, M.A., 
25. 6d. 

Practical Inorganic Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6a. 

The Junior Course of Practical Chemistry. By F. JONES, 


F.C.S. 2s. 
ioe in Organic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 


Theoretical eile Chemistry. By |. B. COHEN, Ph.D. 6s. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


Practical Organic Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. 3s. 6d. 
Xi. GEOLOGY. 

By W. W. . WATTS, M.A., F.G.S. 


Geology for Beginners. 
2s. 6d. 


| XIV.—HUMAN PHYSIOLOGY. 
Physiology for Beginners. By Sir MICHAEL FOSTER, 
K.C.B., and Dr. L. E. SHORE. 2s. 6d. 

Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6¢. Questions. Is. 6d. 


XV.—GENERAL BIOLOGY. 


An Introduction to Nature-Study. an” ERNEST STEN- 
HOUSE, B.Sc. Illustrated. 35. 6d. 


XVI.—ZOOLO 


LOGY. 
A Manual of oe By T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. tos. 6d. 


“XVII, —BOTANY. 


Botany for By ERNEST EVANS. Second 


Edition. 2s. 
XIX, —METALLURGY. 


A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 


3s. Questions. Is. 
XX.—NAVIGATION. 
A Primer of Navigation. By A. T. FLAGG. 


XXII.—STEAM. 


Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 75. 6d. net. 


XXIII. HYSIOGRAPHY: 


tty for Beginners. . SIMMONS, B.Sc. 
Beperimental Science (Section I. Physiography). By Prof. 
. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 
for Advanced Students. By A. SIMMONS, 
B.Sc. 45. 6d. 


By Sir NORMAN 


Is. 


Elementary Lessons in Astronomy. 
LOCKYER, K.C.B. 5s. 6d. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Elementary Lessons in the es of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 


XXV. HYGIENE, 


= for Beginners. Ss. REYNOLDS, M.D. 
6d. 


masethenetal Hygiene. By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 


The Elements of Chemistry. By Prof. TRA REMSEN. 
2s. 


MACMILLAN AND CO., LIMITED, LONDON. 


Hygiene for Students. By E. F. WILLOUGHBY, M.B. 
New and Revised Edition, 45. 6d. 
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SCIENTIFIC ANo | NOTICE. 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. | PROOF COPIES, on India Paper, of the Photo- 


LARGEST STOCK in LONDON of SECOND- gravure Portrait of LORD RAYLEIGH 
Mechanical. ELEMEN- (ordinary impressions of which were pre. 


at about HALF PUBLISHED PRICE. sented with ‘‘Nature” of August 18) can be 
Mathematical, Theological, and Foreign Books. obtained from the Publishers at 5s. each, or 


KEYS AND TRANSLATIONS. 
r 5 *,* A Complete List of the Portraits published in the 


(EsTABLISHED 1854), 


104 CHARING CROSS ROAD, Series of SCIENTIFIC WORTHIES will be sent to anyone 


LONDON, W.Cc. | making application for the same. 
(Formerly of 39 HOLYWELL STREET, STRAND). 


Oe Enquiries by letter receive immediate attention. OFFICE OF “NATURE,” ST. MARTINS ST., LONDON, w.c. 


MACMILLAN & 


BOOKS ON ANTHROPOLOGY, &c. 
THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 
Sub-Protector of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” With numerous Illustrations, 
8vo. 215. net. 


NATURE,— The photographs are excellent and numerous. The new volume possesses the same unique character and 
value which were conspicuous in ‘ The Native Tribes of Central Australia.’” 

ATHENA UM.—‘' The merits of Messrs. Spencer and Gillen’s new book, as of their former work, ‘ Native Tribes of 
Central Australia,’ cannot be exaggerated. . . . Invaluable and indispensable contribution to the science of man.” 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations. 8vo. 215. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Fourth and Cheaper Edition. Extra Crown 8vo, 


. net. 


THE SHERBRO AND ITS HINTERLAND. 


By T. J. ALLDRIDGE, F.R.G.S,, District Commissioner, Sherbro, West Coast of Africa. With numerous 
Illustrations and Maps. 8vo. 15s. net. 


THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. Second Edition, Revised and Enlarged. In 3 Vols. 8vo. 36s. net. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A., with 


Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 3 Vols. super royal 
8vo, 36s. net. 


The volumes can be purchased separately, 12s. net each. 


The work can also be had in 30 parts, 1s. net each. 


ANTHROPOLOGY : An Introduction to the 


Study of Man and Civilisation. By EDWARD B. TYLOR, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. 


TRAVELS IN WEST AFRICA. By Mary 


H. KINGSLEY. Abridged Edition. Extra Crown 8vo. 
7s. 6d. 


WEST AFRICAN STUDIES. By Mary H. 
KINGSLEY. A New Edition with Additional Chapters, 
Extra Crown 8vo. 75. 6d. 


THE BURMAN: HIS LIFE & NOTIONS. 


By SCHWAY YOE. Second Edition. 8vo. 12s. 6d. 


IN THE AUSTRALIAN BUSH AND ON 
THE COAST OF THE CORAL SEA. By Professor 
RICHARD SEMON. Numerous Illustrations and Maps. 
Super royal 8vo. 21s. net. 


MACMILLAN AND CO,, 


STUDIES in ANCIENT HISTORY. Second 


Series. Comprising an Inquiry into the Origin of Exo- 
gamy. By JOHN FERGUSON M‘LENNAN. Edited 
by his Wipow and ARTHUR PLatT. 21s. 


MALAY MAGIC. Being an Introduction to 


the Folklore and Popular Religions of the Malay Peninsula. 
By W. W. SKEAT, of the Civil Service of the Federated 
Malay States. With a Preface by C.O. BLAGDEN, Member 
of the Royal Asiatic Society, and formerly of the Straits 
Settlements Civil Service. With numerous Illustrations. 
8vo. 2I5. net. 


UNKNOWN MEXICO: A Record of Five 


Years’ Exploration in the Western Sierra Madre, the 
Tierra Caliente of Tepic and Jalisco, and among the 
Tarascos of Michoacan. By CARL LUMHOLTZ, M.A. 
With coloured and other Illustrations. 2 vols. Sup. royal 
8vo. 50s. net. : 


LIMITED, LONDON. 


See 
&c 


‘ 
—_ 
3 
0 | 
Tt 
14 
Ma 
For 
to We 
19 1 
Lig 
— 
3; 4 
— 
| 
7 
Bie 
7 


ous 


SEPTEMBER I, 1904] 


NATURE 


cl xxiii 


O.P.L. AUTUMN. 


The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 
3918 tons register, from London, 16th September, for 


SPAIN, PORTUGAL, ALGERIA, &c. 


14 days for 12 Guineas and upwards. 


DAYS for 15 Guineas and upwards, to 
1 SICILY, CORFU, GREECE, 
leaving Marseilles, rst October. 
CORSICA, SICILY, ITALY, &c., 


DAYS for 12 Guineas and upwards, leaving Marseilles 
14 22nd ober. 


F. GREEN & CO. ‘ead Offices: 
Managers }4ANDERSON, ANDERSON & CO. Avenue. 
For apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 18. 
TWO & A-HALF per cent INTEREST 


allowed on De Accounts on Demand. 
Current Accounts opened Interest allowed on 
minimum monthly balances. a not drawn below = 
Advances made to Customers, and all General 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


O SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL ee 

&c. Miniature Triple Lantern constructed for B. J. MALDEN, my, tm 
success. New Oxy ee Microscope. Science Lanterns for 
monstration. 
Award. Sw 
Guinness, &c. Patent Pamphengo Science Lanterns. 
Lantern 4-inch Condensers, 4-wi 
» 18s. 6d. Marvellous value. 
The Lantern Kal Ch 


The Universa 


Science ure Sets. Novelties. 
t Lantern Outfits in the ar 


tage, Small I 
60,000 Slides and 300 Lecture Sets, 
Postage, 2¢. Pamphlets Free. 
Brewster House, 82 Mortimer Road, Kineslesa, N. 


Illustrated Catalogue, 100 pages, free, 4 
Science ce Subjects, Vi Views” &c., 
ES, 


— cent Results. Docwra Triple, Prize Medals, Highen 
to the Royal Polytechnic Institution, Dr. H. Grattan 


Lamp, Portrait Combination front 


Grandly Catalogue, over 180 choice al 
wy 


MIGROSCOPICAL PETROGRAPHY. 


JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 


for a Prospectus of 


MICROSCOPICAL PETROGRAPHY, 


now being issued in | 
Half-Tone Platts, and also Four actual Rock Sections. 


Subscription in advance, either Monthly, 7/- ; 


Gentlemen interested in the above study are invited to send to 


THE TWENTIETH CENTURY ATLAS OF 


Monthly Parts, each Part containing Four Fine 


Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


WATKINS & DONCASTER, 


BATURALIOTS, 


AND MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ E@G8 AND SKINS, AND ALL 
BRANCHES OF WATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Superiority of Cabinets and 
Apparatus, referen to distinguished 
patrons, Colleges, 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., Preserved youd end, by First-class Workmen 
atur 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 5/6; do., 10/6; 100 do., 2i/-; 200 do., 42/- 
1 Measure ks and Fossils, 12/6; do., 4 15/-. 


atasted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cap 
ene, Models of Crystals, &c., = ans 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, tephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, ‘Aialliou, Rana, Anodon, &c., for Dissection Purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Actinia, T: Caryophylli:, Alcy- 
onium; Hormiphora 
Nereis, Aphr Arenicola, erebella; Lepas, 
Gammarus, | Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugu “4 Pedicellina, Holothuria, Echinus, 
Ascidia, Salpa “Gini llium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Communications to the Editor. 


SUBSCRIPTIONS TO “* NATURE.” 


NOTICE.—Advertisements and business letters for 
The telegraphic address of Nature is Puusis,’’ LONDON. 


110 6 


Yearly . Yearly 
Half-yearly ove 6 Half-yearly - ors 6 
Quarterly - 07 6 Quarterly 


Nature should be addressed to the Publishers; Editoriat 


| CHARGES FOR ADVERTISEMENTS. 


a. | 4s. d. 

| *Three Lines in Column © 2 6, Quarter Page, or Halt 

| PerLineafter . g| aColumn . I 15 
One _— Page, or Quarter Halfa Page, or aColumn 5 

| Colum: o 18 6] Whole P. a 6 


« The first line being in heavy type is charged a as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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IMPORTANT_ANNOUNCEMENT. 
Arsonyval’s Latest (904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 


This apparatus (exhibited by Messrs. Gaiffe in Paris, and by ourselves at the recent B.M.A. Meeti 
been already installed by many of the chief workers in Electro-Therapeutics in France and E aa has 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7° [3x3,i"%,2040, 


LONDON, W.C. 


COUNTRY HOUSE LIGHTING 


FAR 


THE MOST 
ECONOMICAL 
SYSTEM KNOWN. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 


Full particulars and testimonials on reference to 
CROSSLEY BROS... LTD., OPENSHAW, MANCHESTER. 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 


INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 


i Induction Coils. Static Machines. 
- Finsen Type Lamps. Light Baths. 
Wibratory Apparatus. 
i SPECIALITY.—Apparatus to both patients and operators 
: ~ during X-ray treatment. 


{ RADIUM | sroce 


WATSON & SONS are prepared to submit Estimates and_to accept Orders for the 
above Apparatus from Hospitals, Institutions, Laboratories, Private titioners, &c. 
—= = Operators sent to any part to instruct in the use of Apparatus supplied by us. 

Write for Illustrated Price List No. 7, post free on application. 


W. WATSON & SONS, Opticians to His Majesty's Government, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. DEPOT—78, Swanston Street, Melbourne, Australia. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON enum Mounted in ‘Aluminium. 
small lens, without disturbing Measures 3} ins. long, 1} ins. 


plates or films which may be diameter, weighs 4} ounces. 


in position. 
PRICE, including Solid Leather 
Case, £3 10 OC nett. 


hes ILLUSTRATED BOOKLET with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 
J. H. DALLMEYVER, |I),25 Newman St., London, W. 


Can be used alone for higher 
magnification or larger plates. 


Printed by Ricuarp CLay anp Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
AND Co., Lim1TeED, at St. Martin’s Street, London, W.C., and THe MacmILLan Company, 66 Fifth Avenue, New York.—Tnurspay, Sept. 1, 1904- 
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[PRICE SIXPENCF. 


Resistered as a Newspaper at General ‘Post Office.) 


(All Rights are Reserved. 


j MORTON’S RECTIFIER 


Dr. 
(PATENT) 


For comeing alternating into continuous current for 
harging accumulators and working coils. 


Particulars on application. 
NEWTON & CO., 
Opticians to The king, 

3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical — 4 , Teddington, fitted for Gas, Water 
lectricit 
Catalogue of Chemical ont: Physical y 350 fp. and 1200 
Illustrations, free on application. 
Desicns OF BENCHES AND FITTINGS TO SUIT aut me UIREMENTS. 


14 COMMEROIAL STREET, 


PRICE-LIST OF 


CHEMICALS 


Sent Post Free on Application. 


SOLE DEPOT IN THE UNITED 
KINGDOM: 


JOHN J. GRIFFIN & SONS, Ltd., 
20, 22, 24, 26, SARDINIA ST., 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 


For the Weather and for Measuring Heights. 
POCKET HYGROMETERS 
For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking: Water. . 


TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 


Illustrated Price Lists Free vy Post to all Parts of the 
World, 


GOERZ, ZEISS, and other principal makes of Prism . 
Binoculars stocked. 


NEGRETTI & ZAM BRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—46 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principal T. Grecory Foster, Ph.D. 


FACULTY OF MEDICINE. 


WINTER SESSION (1904-1905) begins Monday, October 3, 1904. 
Courses for the Degrees of the University :— 


I, PRELIMINARY SCIENTIFIC COURSE. 
ProFEssors— 


Chemistry Sir W. RAMSAY, K.C.B.. F.R.S. 
Physics ... F. T. TROUTON, A., F.R.S. 
Botany .. F. W. OLIVER, D.S 

Zoology .. E. A. MINCHIN, M.A. 


Fee for ‘the Co our’ 25 Guineas. 


INTERMEDIATE COURSE. 


Anatomy ovo . D. THANE. 
Physiology E H. STARL ING, M.D., F.R.S. 
Pharmacology... Vacant. 


Organic Chemistry . - NORMAN COLLIE, Ph.D. 
Fee for the Course, 60 Guineas i in one sum, or 62 Guineas in two instal- 
ments of 37 and 25 Guineas. 
Ill. FINAL M.B. COURSE. 
PROFESSORS— 
— BRADFORD, M.D., F.R.S. 
F. T. ROBERTS D. 
_fsin evn BARLOW, BPt., 
K /.O., M.D. 


URS R. BRADFORD, M.D., F.R.S. 
"RCS. 


Medicine 
Clinical Medicine 


G E, M.B., M.S. 
Clinical Surgery “(Sik VICTOR HORSLEY, F.R.S. 


Midwifery one oo 


H. R. SPENCER, M.D., F.R.C.P. 
Pathology. SIDNEY MARTIN, M. F.R.S. 
Hygiene H. R, KENWOOD, 'M.B., 'D.P.H., 


F.C.S. 

Medical Jurisprudence ie J. RISIEN RUSSELL, M.D. 

Kee, including Hospital Practice, 80 Guineas if paid in one sum, or 82 
Guineas in two instalments of 50 and 32 Guineas. 

Composition Fees for the Curriculum required for L.R.C. P. and M.R.C.S.: 

For the First Examination: 30 Guineas in one sum. 

For the Second Examination: 50 Guineas in one sum, or 51 Guineas in 
two instalments of 31 and 20 Guineas. 

For the Third Examination: 80 Guineas in one sum, or 82 Guineas in 
two instalments of 50 and 32 Guineas. 

The full Prospectus, containing information as to Prizes, Entrance and 
other Scholarships, of a total value of £800 a year, ma be obtained from 
the Secrerary, University College, Gower Street, W. 


SIDNEY MARTIN, M.D., D.Sc, F.R.S., Dean. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees a: 
Internal or External Students of London University. 


Differential and Integral Calculus... «» Tuesday, 7-8.30. 
Differential Equations Tuesday, 8.30-9.45. 
Higher Algebra and ‘Trigonometry +. Friday, 7.15-8.30. 
Kinematics and Statics... Thursday, 7-8.30. 


Hydrostatics ove ose ove Thursday, 7-8.30. 
Physics Lecture... Wednesday, 9-10. 
Laboratory, Tuesday, Wednesday, ‘and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8. 30-9. 30. 
Practical Tuesday, 7-8.30, and Friday, 7-9. 45. 
Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Phy-ics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 
Particulars of Day Classes in Science and Engineering will be found in 
the CaLenpaR, post free 44d., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
A SCHOOL OF LONDON UNIVERSITY. 


The ee ER SESSION, 1904-1905, will commence on MONDAY, 
OCTOBE 

Two a Scholarships (value £yoo and £60) will be competed for 
on September 22, 23, 24 

One Entrance Scholarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, will be competed for on September 22 
and 23. Notice in writing to be sent to the Dean on or before 
September re. 

There are annually Eighteen Resident Hospital Appointments open to 
Students without extra fee. 

Composition Fee for General Students for whole Medical Curriculum, 
135 guineas ; for Dental Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies; and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and prov ides accommo 
dation for thirty Students. 

Prospectuses and all particulars may be obtained from 


J. MURRAY, M.B., F.R.C.S., Dean. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, . 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 
Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principa! 


me New Session begins Monday, Uctober 3, 1904. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE. E.C 


FACULTY OF SCIENCE.—DAY & EVENING COURSES. 
J. E. Mackenzig, Pbh.D., s- 
H. Wren, B.A., B.Sc. 
_ GrirFirus, D.Sc. 


| Physics... ox D. Owen, B.A., B.Sc. 
B. B Sc. 
E. H. Smart, M.A. 
Mathematics W. G. Birr, B.A, B.Sc 
A. B. Renpig, M.A., D.Sc. 
Botany Ph.D. B.Sc 
Zoology ... «- H. W. UNnTHANK, B.A., B.Sc. 


Geology & Mineralogy .» Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories 
French, German, Spanish, Russian, Dutch, & Italian Classes. 

EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day a Courses of thirty hours 
r week will be conducted in pre ration for the London University 
Boson of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904- 1905, is £15. These Courses are recog- 
nised for ‘‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by = 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. 
Coueslant; ELECTRICAL ENGINEERING, 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. a 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will "be con- 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars ~—— obtained on application to the Secretary, 
who will seni either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 34d. The Prospectuses may be had at 
the Office for 1d. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 

Principal Cuares A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY 
PHYSICS and MATHEMATICS designed to meet the re uirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 

INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 
versity. 

Chemistry... ons CHarves A. Koun, M.Sc, Ph.D., F.LC. 

Physics ws ove «+ R. S. Wittows, D.Sc., M.A. 

Metallurgy ... «. C. O. BANNisTER, Assoc. R.S.M. 

Mathematics oo G. M. K. LEGGETT, B.A. 

Every facility for special “and advanced ‘practical work in well-equipped 
laboratories both in the afternoon and evening 

GLASS BLOWING 

A series of Courses of Instruction will be given during the Session by 

Mr. A. C, Cossor. 
NEW SESSION begins MONDAY, SEPTEMBER 26. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 

W. H. DAVISON, M.A., Clerk to the Governing. Body. 


For other Scholastic Advertisements, see pages c\xxviii and 
clxxix, also page ii of Supplement. 
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SPECTROSCOPES 
BROWNING’S Pp 
The STUDENT’S SPECTROSCOPE has a prism of extremely dense 
glass, of very superior workmanship; the circle is divided, and 
reads with a vernier to single minutes ; the slit is furnished with 
a reflecting prism, by means of which two spectra can be shown in 
the field of view at the same time. The instrument will divide the 
D line in the Solar aye 7 or the yellow Sodium lines distinctly. 
With a slight alteration of the adjustments, the instrument can be 
used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the 
Laboratory and for all general work in Spectrum Analysis. 
Complete in Cabinet 
With Tangent Screw ” Motion ‘to “Vernier, “Rack to 
Telescope, and extra-power Eyepiece, in Cabinet .. £816 O 
Larger Model of the above Tangent Screw Spectroscope, 
with 2 Prisms, in Mahogany Cabinet with Drawer ..£15 0 O 
ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND SPECTROMETERS, POST FREE. 


HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practical 
Manipulation with Spectroscopes of all kinds, with lwenty Engravings and Diagrams. By 
JOHN BROWNING, F.R.A.S., F.R.M.S., &c. Price Sixpence. Post Free Sevenpence. 


JOHN BROWN NING. 73 Strand, London, W.C. 


The late Dr. ISAAC ROBERTS, |x. GALLENKAMP & Co., Ltd., 


F.R.S.. F.R.A.S 19 & 21, Sun Street, Finsbury Square, London, E.C., 
SUPPLY ALL REQUISITES FOR 


THE Telescopes and General Apparatus used for SS Cc l E N Cc E WwW ©) R K 


the production of his famous celestial photographs (Chemical and Physical) 

are to be sold. Also the Observatory, House and | N S Cc 3 oO oO LS 

44 acres AT SPECIAL RATES. 

situated, 800 feet above sea-level, with magnificent | | SCOT. TOGUE (650 pages of illustrations and Prices) may be had 

views. The whole to be disposed of as it stands; gratis on application by Masters on mentioning ‘* Nature."’ 

or the Telescopes and Apparatus may be sold NEW ILLUSTRATED LIST, “B,” 

separately. On view at any time. TANY AND. PLANT PHYSIOLOGY 
For particulars apply to Mr. W. S. FRANKS, BO (ELEMENTARY AND ADVANCED), 


F.R.A.S., Starfield, Crowborough, Sussex. ALSO GRATIS ON APPLICATION. 


SANGER- SHEPHERD 


| 
NEW AUTOMATIC ARC-LAMP 
FOR 

LABORATORY WORK. 

pA 125 Candie Power. 
| A low power Lamp, invaluable as 

° e white light illuminant for 

Microscopic, 

| BROM. | Spectroscopic 

e * and Photographic Work. 

| POLONIUM. 

rd ° suspended on adjustable stand with 

self-contained resistance, fine centreing 

6 eS amperes on 100/110 velt direct current 

| Bar. Plat. Cyan. Screen. | wh cord 

| C., C., Cc. | 

© ALL AT REASONABLE PRICES AND PUREST QUALITY. © £4:10:0 

, | Also supplied for 

@ ARMBRECHT, NELSON & CO., e 200 volts. 

| & , | SANCER-SHEPHERD & CO 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE UNIVERSITY OF LIVERPOOL. 
SESSION 1904-5 COMMENCES OCTOBER 3. 
FACULTY OF ENGINEERING. 

THE VICE-CHANCELLOR 
CAREY. 

Dean—J. WEMYSS ANDERSON. 


Proressors AND LECTURERS. 
fHarrison Professor—H. S. Here-Suaw, 


ENGINEERING LD. M.Inst.C.E. 
ELECTROTECHNICS anf 
MATHEMATICS... F. Caney, M.A. 

ones rotessor—L. ILBER- 
CHEMISTRY (Grant Professor—J. CAMPBELL Brown, 


“"\ D.Sc., F.C.S., F.1.C. 
RAILWAY ENGINEERING [Associate Professor—J. A. F. 
M.Inst.C. E. 


MUNICIPAL {Associate Professor—J. A. Brooig, 
ENGINEERING ... Inst.C.E. 

MUNICIPAL ELECTRICAL (Associate Professor — A. BROMLEY 
ENGINEERING... Houmgs, M.Inst.C.E., M.LE.E. 

ENGINEERING DESIGN{Lecturer— J. Wemyss ANDERSON, 
AND DRAWING. a | Assoc. M.Inst.C.E., M.1.Mech. E. 


APPLIED MECHANICS .... Lecturer—E. Brown, M.Sc., M.Eng. 

The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the ReGisTRAR. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1904-5 will open on OCTOBER 4. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. E. Taytor Jones, D.Sc. 
Assistant Lecturers and Demonstrators, F. E. Rees, 
B.Sc., and D. Farrar, M.Sc. 


Prof. K. J. P. Orton, M.A., Ph.D. 
Assistant Lecturer and Demonstrator, A. Lauper, 


Botany—Prof. R. W. Puitiirs, M.A., D.Sc. 
> Assistant Lecturer and Demonstrator, J. 
Lioyp WILLIAMs. 
Zoology and Physiology—Prof. Puitip J. Wuire, 
M.B., F.R.S.E. 


PHYSICS { 


CHEMISTRY... { 


BIOLOGY 


* The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised by the Universities of 
Edinburgh and Glasgow, by the Royal Colleges of Physicians and Surgeons 
and other bodies for the first year of medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
any has been made for the teaching of Electrical Engineering. A 

pecial Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £1 15. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 
and Registrar, J. E. LLOYD, M.A. 


THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


The SESSION will commence on OCTOBER 4 next. 

A Prospectus and all information can be obtained on application. 
Special Prospectuses are also issued for the following departments :— 
ENGINEERING, EpucaTion, THEOLOGY, CoMMERCIAL 
Epucation, and Law. These, together with Prospectuses of the MepicaL 
Facutty, DENTAL, PHARMACEUTICAL, and Pustic HEALTH Depart: 
MENTS, will be forwarded on application to the REGISTRAR. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


CHEMICAL COURSE. 

Full Particulars of this Course, qualifying for the University Degrees in 
Chemistry and the Technological Chemistry Certificate, will be forwarded 
on application to the ReGcisTRAR. 

The SESSION commences on OCTOBER 4. 


COACH | N (THEORY AND 


PRACTICE) 

In BLOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY foi 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


Councii, Board of Education, 8.W.), 
49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


\ 


College. 
| 18. 4a). 


(Registered in Column B (Advanced Education), Teachers Registration | 
4 | For other Scholastic Advertisements, see pages clxxvi and clxxix, 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the theory and practice of the above su!,jc;, 
will commence on Monday, October 3, 19044. ENTRANCE EXAMIN. 
ATION on Wednesday and Thursday, September 28 and 29. ‘I'he 
courses for Mechanical and Electrical Engineering include periods spent i), 
commercial workshops, and extend over four years. They alse prepare for 
the degree of B.Sc. in Engineering at the University of London. 
either of these courses, £15 per annum. 

In Horological Engineering and Watchmaking, special attention is paid 
to the principles and design of automatic machinery and methods for 
cheapening production, and in the Session 1904-5 there will be AD. 
VANCED COURSES. 


DAY COURSES IN TECHNICAL OPTICS AND IN ARTIS'ic 
CRAFTS. 


Fees for 


Full and also partial day courses are held in these subjects.  Tijose 
in Technical Optics cover all branches of optical work, whilst in the Artistic 
Crafts Department instruction is given in goldsmiths’ and jewellers’ work, 
in all kinds of silversmiths’ work and of artistic metal work in the precious 
and other metals. 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute, or on application to 


R. MULLINEUX WALMSLEY, Principal. 


UNIVERSITY OF BIRMINGHAM. 
Faculties. 
SCIENCE, ARTS, COMMERCE. 


Sreciat ScHoot or Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND Women 
STUDENTs. 

In the Medical School there is a separate Dissecting Room tor Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


_ Syllabuses with all information will be sent on application to the 
SECRETARY. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


SESSION begins TUESDAY, SEPTEMBER 27, 1904 

The Diploma of the College is granted in the following Departments :— 

CIVIL, MECHANICAL, and ELECTRICAL ENGINEERING ; 
MINING, NAVAL ARCHITECTURE, CHEMISTRY, METAL- 
LURGY, MATHEMATICS and PHYSICS, and ARCHITECTURE. 

The Courses of Study for the Diploma usually extend over three Sessions. 
Che Average Fee per Session is £12 12s. Special Courses for individual! 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scribed University Classes. 

The Laboratories in the Departments of Physics, Chemistry, Metallurgy, 
Mechanical and Electrical Engineering are equipped with the most 
approved apparatus. 

he Preliminary E of C for the Diploma begins on 
September 19. Names of intending candidates must be lodged not later 
than September 16. J 

The CALENDAR (price by post 15. 4d.) and PROSPECTUS (gratis) 

will be sent on application to the SECRETARY, 38 Bath Street, Glasgow. 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 


Professor—MORRIS W. TRAVERS, D.Sc., F.R.S. 
Assistant Professor—FRANCIS E. FRANCIS, D.Sc., Ph.D. 
Lecturer—OLIVER C. M. DAVIS, B.Sc., A.1.C. 

Lecture Assistant—J. H. STURGESS. 

The SESSION 1904-5 begins on October 4. Lectures on Inorganic, 
Organic and Advanced Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for the study 
of Practical Chemistry and Metallurgy in all its branches. In the Evening 
the Laboratory is opened on Mondays, and Lectures on Inorganic Chemistry, 
at reduced fees, are delivered. everal Scholarships are tenable at the 
CALENDAR, containing full information, price 1s. (by post, 
For prospectus and further particulars apply to 

JAMES RAFTER, Registrar and Secretary. 


also page ii of Supplement. 
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ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 3. 
The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use, 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 


Medical Secretary, Mr. G. RenpLe. 
J. H. FISHER, B.S.Lond., Dean. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 

Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Architecture, Medicine and Theology, at Composition Fees, 
or students may attend the separate classes. 

Preparation for all Examinations of the London University. 

Michaelmas Term commences for Medicine on October 3; for Arts, 
Science, Engineering, October 5; Theology, October 7 

For Prospectuses and all information apply to the” SECRETARY, King’s 
College, Strand, W.C. 

WOMEN’S DEPARTMENT, KENSINGTON. 

Michaelmas Term commences October 10, 

Apply to the Vice-PrinctpaL, 13 Kensington Square. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY. OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Heap oF THE DerarTMENT: Miss H. ROBERTSON, B.A. 


Students are admitted to the Training Course in October and in January. 
The MICHAELMAS ‘TERM begins cn THURSDAY, OCTOBER 6. 
The Course includes full preparation for the Examinations for the 

Teaching Diplomas granted by the Universities of London and Cambridge. 
Full particulars on application to Miss Ropertson. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and Laboratory Work in the subjects 
of the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on Octcber 3 and continue till July, 
1 


yy on this class counts as part of the five years’ curriculum. 
Fee for the whole Course, £21 ; or single subjects may be taken. 
There is a Special Class for the January Examination. 
For further particulars apply to the WARDEN OF THE COLLEGE, 
St. Bartholomew's Hospital, London, 
A Handbook will be torwarded on application. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPICEs OF His MAjEesty’s GOVERNMENT. ) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOCIETY.) 
The next SESSION commences on MONDAY, OCTOBER 3, 1904. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 4. 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes also prepare for the following professions :—Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather ‘Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall has been established for students’ residence. 

Prospectus of any of the above may be had post free from the REGISTRAR. 

W. H. HUSBAND, Registrar. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


There is a vacancy for the post of LECTURER on PHYSICS. Duties 
to commence on October 3. Applications, with testimoniais (copies), to be 
sent in not later than September 22. Particulars may be obtained from the 
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COUNTY OF LONDON. 
ASSISTANT EDUCATIONAL ADVISER. 
The London County Council invites applications for the post of 
ASSISTANT EDUCATIONAL ADVISE ER. The gentleman selected 
will be required to assist the Educational Adviser generally in connection 
with educational questions relating to the provision and co-ordination of 
public education in London. The salary attached to the position is £600 

per annum, rising by annual increments of £50 to £800 per annum. 
The Assistant Educational Adviser will be required to give his whole 
time to the duties of the office, and will in other respects be subject to the 
usual conditions attaching to the Council's service, particulars of which are 
contained in the form of application. 
Applications should be made on the official form to be obtained from the 
Clerk of the London County Council, Education Offices, Victoria Embank- 
ment, W.C., to whom they must be returned not later than 10 a.m. on 
Saturday, September 24, 1904, accompanied by copies of not more than 
three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifica- 


tion for appointment. 
G. L. GOMME, 
Clerk of the London County Council. 
The County Hall, Spring Gardens, S.W. 
September 5, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

REG. S. CLAY, D.Sc., Principal. 


The Governors of the above Institute invite applications for the following 


ASSISTANT LECTURER and DEMONSTRATOR in Physics 
and Elect. Engineering ; full time. Salary, £150 per annum. 
DR ESSMAKING TEACHER for Domestic Econ. Training School. 
Salary, per annum. 
3. ASSISTANT MISTRESS for Secondary Day School (Boys and 
Girls). Salary, £1co per annum. 
Applications to be made on special forms, which must be returned not 
later than September 28, to a yo from 
1. MACBETH, Clerk to the Governors. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CoNSTITUENT COLLEGE OF THE UNIVERSITY OF WALEs. ) 
Applications are invited for the following posts 


ASSISTANT LECTURER and DEMONSTRATOR in PHYSICS. 


Sala 
ASMISTANT LECTURER and DEMONSTRATOR in CHEM- 


ISTRY. Salary £120. 
Applications and ‘Testimonials should be received not later than Saturday, 
September 17, by the undersigned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M A., 
Secretary and Registrar. 


August 26, 1904. 


COUNTY BOROUGH OF ST. HELENS. 


EDUCATION COMMITTEE. 

PUPIL TEACHERS’ CENTRE, THE GAMBLE INSTITUTE. 

‘Ihe Committee require the services of an ASSISTANT MISTRESS 
for the above Centre. Subjects :—History, Geography, Needlework, 
Music, Salary, £100 per annum. Duties to commence on October 1, or 
as soon after that date as possible. 

Applications must be made on the proper form (a copy of which will be 
forwarded on receipt of a stamped addressed foolscap envelope) and 
returned to the undersigned so as to be received not later than Wednesday, 


September 14. 
JEFF. J. BROOMHEAD, 
Director of Education. 


Education Office, St. Helens, 
August 30, 1904. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 

The Council of the Durham College of Science, Newcastle-upon-Tyne, 
are ready to receive applications for the office of PRINCIPAL of the 
COLLEGE, vacant by the lamented death of Dr. Gurney. 

The successful candidate will be expected to possess a distinguished 
University record. His duties will largely consist in administration and in 
organising educational effort in connection with the College. 

Salary, £1,000 per annum. 

Applications to be sent in to the Secretary of the College before 
September 30, 1904. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 


A LECTURER and DEMONSTRATOR in PHYSICS required as 
soon as possible. Salary starting at £130, rising by annual increments to 
£180 per annum. 

Applications, which are to be sent in not later than September 20, should 
be made on forms supplied by the ReGisTRAR. 


For other Scholastic Advertisements, see pages clxxvi and 


undersigned. 
H. FISHER, B.S. Lond., Dean. 


Albert Embankment, London, S 


clxxviii, also page ii of Supplement. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. Wo LLEYSONS& 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 7 


[SEPTEMBER 8, 1904 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 

Lancaster, writes on bd 

Jan, 27, 1904 :— 

‘*‘lam more than pleased 4 
with the Prism Binocular MA 
(No. 8, Aitchison’s Patent). - 
The enlarged object glass Jou 
is of course a great acqui- con 
sition as a light gatherer.” 

— Beck Thorntun 

MADE IN LONDON. Rectilinear Pickara 
PRICES (the Numbers give Magnifying Power)— Lens. Time and NE! 

No. 6, £5. No.8, #5 10s. No. 10, £6. No. 12, £6 10s. Three-fold Instan- 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. Stand. — HO: 
Why buy foreign prism glasses when the Aitchison — * Faa\\) | The 

is best and cheapest. MADE IN LONDON. VICTORIA BRIDGE. . 

AITCHISON & CO., Government, MANCHESTER. 
428 STRAND, and Branches, LONDON. 


Griffin's New Books & New Editions. 


In Five Volumes. Large 8vo. Sold Separately. 
By Professors 
POYNTING and THOMSON. 


A TEXT-BOOK OF PHYSICS. 


Reavy ImmMepiaTety. Votume III. Fully Illustrated. 


HEAT. 
Conrenrs.—Temperature.—Expansion of Solids.—Liquids.—Gases.— 
Circulation and Convection. - Quantity of Heat; Specific Heat.—Con- 


ductivity.—Forms of Energy; Conservation; Mechanical Equivalent of 
Heat.—The Kinetic Theory. —Change of State ; Liquid Vapour.—Critical 
Points.—Solids and Conditions.—Radiation.— 
Theory of Exchanges.—Kadiation and Temperature.—Thermodynamics. 
—Isothermal and Adiabatic Changes.—Thermodynamics of Changes of 
tute, and Solutions.—'l hermodynamics of Radiation.—INpEx. 


ELECTRIC SMELTING AND REFINING: A 
Practical Manual of the Extraction and Treatment of Metals by 
Electrical Methods. Being the “ E'ektro-Metallurgie” of Dr. W. 
BORCHERS. Translated from the Latest German Fdition, with 
Additions, by WALTER G McMILLAN, F.LC., F.C.S. 

SECOND BNGLISH Epition, Thoroughly Revised and Enlarged. With 
numerous I}lustrations and Three Folding-Plates. 21s. net. /ust out. 


ELECTRICITY CONTROL. A Treatise on 
Electricity Switchgear and Systems of Transmission. By LEONARD 
ANDREWS, M.I1.E.E., Ex-Member of Council, Incorporated 
Municipal Electrical Association; Consulting Electrical Engineer, 
Hastings Corporation, &c., &c. In Large 8vo Handsome Cloth. 
With numerous Illustrations. Ready Immediately. 


THE CHEMISTRY OF GAS MANUFACTURE: 
A Handbook on the Production and Purification of Illuminating Gas. 
ly W. J. A. BUTTERFIELD, M.A., F.1.C., F.C.S. GeneRAL 
ConrTen1s.— Raw Materials for Gas Manufacture.—Coal Gas.— 
Carburetted Water Gas.—Oil Gas —Enriching by Light Oils.—Final 
Jietails of Manufacture. Tuirp Epirion, Revised. Fully Illustrated. 
Volume I. Price 7s. 6d. net. Just out. 

THE MANUFACTURE OF INK. A Handbook 
of the Production and Properties of Printing, Writing, and Copying 
Inks. By C. A. MITCHELL, M.A., F.1.C., and T.C. HEPWORTH. 
In Large Crown 8vo. Handsome Cloth. With Plates and Illustra- 
tions. Ready Immediately. 


LONDON: C, GRIFFIN & CO., LTD., EXETER ST., STRAND. 


AND MAY BE HAD OF ALL BOOKSELLERS. 


MEN of SCIENCE 


TECHNICS was instituted for the 
benefit of all interested in the pro- 
gress of matters technical. Some 
or other of the many subjeets which 
come under the head of *‘ Technical 
Instruction” are in turn dealt with, 
embracing frequently some valu- 
able disclosures. 


The principles of Science and 
Art in their many and varied 
branehes—of the industries and 
employments—receive their share 
of attention. 


It is a high-class magazine, and 
faithfully maintains the standard , 
of the house whence it emanates, 
as far as quality and style of pro- 
duction are concerned. The ar- 
ticles are aptly illustrated and 
written by men of undisputed au- 
thority, and oft-times the leaders 
of the various provinces respect- 
ively handled by them. 


No. 9 IS NOW ON SALE, PRICE 


NINEPENCE NETT, 


PusiisHed BY GEORCE NEWNES, Lto., LONDON, W.C. 


TECHNICS 
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APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 


Scientific Instruments and Engineering Appliances | 


to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 

logue prices. 

Maker and Designer of the following Coils :— 

POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH: KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s, 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 
The Model adopted for South Africa, with Batteries, smal! 


Steam Motor, &c. X-RAY APPARATUS suitable for 
Field Hospitals, from £50, 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


CARL ZEISS, JENA. 


OPTICAL WORKS. 


BRANCHES, 
LONDON— FRANKFORT o/M. 
29 Margaret Street, HAMBURG. 
Regent Street, W. VIENNA. 
BERLIN. ST. PETERSBURG. 


Palmos 
Hand Cameras. 


WITH FOCAL PLANE SHUTTER. 
MADE ENTIRELY OF METAL. 
Fitted with ZEiIss LENSES. 
PROTAR, UNAR, TESSAR. 
ILLUSTRATED CATALOGUE, “‘F 2," POST FREE ON APPLICATION. 


MARCONI’S 
WIRELESS TELEGRAPH (0., 


Ltd., 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &e., &c. 


New Descriptive Price List ieee on Application to 


18 Finch Lane, London, 


For Photography, Unsurpassed for fine definition. 


OOKE [ENSES 


Parton, Hopson 


Brovowrow Sreaat Woena LEICESTER, 
(8 Greer LOW COR 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNA CES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list sent free 


on application, 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The in the U.K., on oie firms 
A. & J. SMITH. ‘and 25 St. FREDK. Co., 
Wicholes 14 Cross Street. 
| JAMES WOOLLEY, SONS & 
F. E. BECKER = CO. (W. and | 
George, 159 | 0., Ltd. Victoria ‘Bridge. 
ane reat Vharles Street. BAIRD & TATLOGK (London) 
PHILIP HARRIS & Co., Ltd., Ltd., 14 Cross Street, Hatton 
Edmund Garden, E.C. 
wR eC F. E. BECKER & Co. (W. and 
F. BECKER & CO. (W. and | BECKER & Co. sors), 


Ltd., Successors), 182 


PHILIP & Co., Ltd. 
179 Great Brunswick Street. 


OH J. GRIFFIN & SONS, 


+» 20-26 Sardinia Street, 


TRADE MARK, 


F. E. BECKER ‘CO. (W. and 
J. George, Ltd., Successors), 36 


Renfrew St 
te. Lincoln's Inn Fields, 


REYNOLDS & BRANSON, Ltd., TOWNSON & MERCER, 34 
14 Commercial Street. | Camomile Street, E.C. 
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LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard oe. 
tern, and numbers are in use in University Lab ies and 


various countries. The whole apparatus is neat and compact and its od | 


very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
hig and 8 inches in diameter. 
t 


begins to liquefy air in from 6 to 10 minutes after the admission of air | 


at from 150 to 200 at 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


P , making over a litre of liquid pe 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


SEND FOR DETAILS OF OUR 


MICRO-SLIDE LENDING 
DEPARTMENT. 


Covering every Branch of Natural Science. 
SUBSCRIPTION £1:1:0 FOR 240 SLIDES. 
Over 28.000 Slides have already been circulated. 
gar The Boxes are accompanied by descriptions of their contents, 


concisely written by well-known authorities in the different 
departments. 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 


READY NEXT MONTH. 


JOHN WHELDON & CO.’S 
ZOOLOGICAL CATALOGUE, 


Part L—INVERTEBRATA, 
will be sent gratis on publication. 
BOOKS IN ALL BRANCHES OF NATURAL HISTORY 
SUPPLIED. 


388 GREAT QUEEN ST., LONDON, W.C. 


NOTICE. 


PROOF COPIES, on India Paper, of the Photogravure Portrait 

of LORD RAYLEIGH (ordinary impressions of which were 

presented with ‘“‘Nature”™ of August 18) can be obtained 
here the Publishers at 5s. each, or post free for 5s. 6d. 

* A Complete List of the Portraits published in the Series of SCIEN- 

TIFIC WORTHIES will be sent to anyone making application for the 


same. 


OFFICE OF “NATURE,” ST. MARTIN'S ST., 


LONDON, W.C. 


| 


JAMES SWIFT SON, 


Optictans. 
“THE DISCOVERY.” 


Thisis the latest STUDENT’S MICRO- 
SCOPE made by J. 8. & S., and was 
the selected Instrument. for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 
with J. S. & S. new patent fine ad- 
justment, 2/3” and 1/6” Objectives, 
Iris Diaphragm, and one Ocular. 


In Case, £6: 15 : O 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 

81 TOTTENHAM COURT: 
ROAD, LONDON. 


» SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 
Showing the Scintillations of Radium. 

Price wiTH LENs £1 1s. 
As Microscore SLIDE.. 10s. 6d. 

@@ Nature says: “ The instrument is very satis. 
factory, and shows the scintillations wonderfully well; 
it provides a convenient means of observing the a: tion 
of radium, and can be recommended as a waistcvat- 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, my 3 great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 

Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- -inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch t Lantern Outfits in the World, 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List of 
$0,000 Slides and 300 Lecture Sets, Science — ects, Views, &c., 6d.; 
Postage, 2d. Pamphlets Free. W. C. GHES, Spsciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


CRUISES 
O. P. ies FOR AUTUMN. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, from London, 16th September, for 
SPAIN, PORTUGAL, ALGERIA, &c. 
i4 days for 12 Guineas and upwards. 
1 DAYS for 15 Guineas and upwards, to 
SICILY, CORFU, GREECE, &c., 
leaving Marseilles, 1st October. 
CORSICA, SICILY, ITALY, &c., 


14 DAYS for 12 Guineas and upwards, leaving Marseilles 
22nd October. 


F. GREEN & CO. Head Offices : 
Managers {ANDERSON, ANDERSON & CO.j Fenchurch Avenue. 


For passage apply to the latter firm at 5 <i Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 


MACMILLAN & CO.’S LATEST LIST. 


NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. 


Revised and partly Re-written by Prof. KR. A. GREGORY. With 301 Illustrations. 


By T. H. Huxtey. 


Globe 8vo, 45. 6d. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged fer the use o! 


Students. By A, LIVERSIDGE, M.A., LL.D., F.R.S.  Super-royal 8vo. 


45. 6d. net. 


MACMILLAN & CO., LIMITED, LONDON. 
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PHENIX 


ASSURANCE COMPANY, LIMITED. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settlements 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £roo. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send t 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four ‘actual Rock Sections. 


Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia ; Actinia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella 


LANTERN SLIDES. 


Collection of Lantern Slides ‘or Lectures on 


A. PETROLOGY. 
Arranged by Professor Dr. K. BUSZ of Minster. 
1. The Mode of Occurrence of Reck- forming 


Minerals : so Slides ... £310 o 
2. Do. taken by crossed niv “ols! 20 Slides 6 
3. The Reek- forming Minerals : 

80 Slides ... S12 ¢ 
3a. Do. 5° Slides... = £310 © 
4. The Structures of Rocks : 36 Slides - £2 10 
5. Collection of typical Rocks, taken in ordinary 

light : 100 Slides oun 470° 
sa. Do. 60 Slides .. £4 
6. Do. taken under crossed nicols : 75 Slides 45 5 © 
6a. Do. Do. 45 Slides ... £3 30 


B. GEOLOGY & PALEONTOLOGY. 


Arranged by Professor Dr. F. J. P. van CALKER of Groningen. 


t. Paleontological Problematica : 30 Slides £2 2 0 
2. Historical Geology (Type * Toula” Collection): 
30 Slides.. £2 20 
3. Tectonic Geology : 30 ‘Slides... aie £2 2 0 
3a. Protozoa Radiolaria) 25 Slides me 
4. Pisces: 30 Slides ... — 
5. Amphibia: 12 Slides... £017 © 
6. Reptilia and Aves: so Slides £310 0 
Mammalia: 70 Slides 
ill 


The collection of slides of Voleanoes. ‘and “Grystallography wi 
soon be ready. 
Detailed Catalogue of Lantern slides in preparation; prospectus post 
free. Single slides are sold at rs. 6d. each. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


poe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references to distinguished 
patrons, Museums, Colleges, 


A LARGE | = BIRDS’ EGGS 


Birds, Mammals, &c., Preserved ay ag by First-class Workmen 
true to Nat 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES, 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted pe the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects /.+ 
selection. Specimens sent on approval. 


Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, inode, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinu:, 
Raia, &e., &c. 


Ascidia, Salpa reserved), S 
lists apply to 


For prices and more detail 


THE DIRECTOR. 


Biological Laboratory, Plymouth. 


Cabi , Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., me. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.‘. 


SUBSCRIPTIONS TO ‘‘ NATURE.” 


Praces Aproap:— s. d, 
Half-yearly . ‘ Half-yearly . 
Quarterly 6 Quarterly ° - 8 o 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editor. 
Communications to the Editor. The telegraphic address of Nature is ‘* Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


s. d. 4 a. 

*Three Lines in Column o 2 6, Quarter Page, or Halt 
Per Line after © o aColumn . 1m o 
One Eighth Page, or Quarter Halfa Hage, or aColumn 3 5 ° 
Column - o8 6 Whole Pag 6 ° 


* The first line being i in heavy type is charged ad as Two Lines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 


= 
> 
po 
s. 
d. oe 
ion 
at 
~ 
‘at 
le- : 
\N 
al 
nt 
of 
T, 
| 


clxxxiv 


NATURE 
DR. HALDANE’S APPARATUS | 


FOR ESTIMATIN 
ESTABLISHED 1798 (OVER A CENTURY). 


CA R BO N C AG D IN Al R Bisnopscate STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. EC. 


; PRICE, Scientific Apparatus Manufacturers and Laboratory 
O 


[SePTEMRER 8, 1904 


ITOWNSON & MERCER) 


ns of 


in Mahogany | Outfitters to the Home and Colonial Departments of 
Cabinet | H.M. Government, Scientific Institutions, Colleges, 
complete, | and the various Industries throughout the World, 


WANNER 


| MEASURING TEMPERATURES 
FROM 


900° C. upwards, 


WANNER PYROMETER (without smoked glass 
| arrangement), for measuring temperatures from 
900° C. to 2,000° C., standardised, with adjusting 
| arrangement and storage battery, £21. 
Ditto (with smoked glass arrangement), for 
| temperatures from 900° C. to 4,000° C., standardised, 
with adjusting arrangement and storage battery, 
£30. 

If tested by the Physical-Technical Institute, 
Charlottenburg, £1 10s. extra. 


Asampie of air can, by 


e tested on the spot, the whole operation being quite simple 


Notice in ‘‘NATURBE,” 


August 18th, 1903, page 347. 


Chis is a small portable apparatus designed by Dr. J. S. HALDANE, F.R.S 
for the use of Medical Officers of Health, &c. 


this apparatus, b 


- Sole Agents for. United. Kingdom : 


pe See Commendat 


C. E. MULLER, ORME & CO.,Ltd, TOWNSON & MERCER, 
148 High Holborn, London, W.C. 34 CAMOMILE:> STREET, E.C. 


NEW EXPERIMENTAL SETS 0f APPARATUS [OR 


ELEGRAPHY oz: 

The Cheapest and Most Complete “ ©Os | 
SCIENCE SCHOOL TYPE (as figured), with Aerial Masts, = S ses Hn 
£5 net the Complete Set, in two Boxes, with Lock Ps o& a if 
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NDON STEREOSCOPIC COM 
Largest Stock 
Cameras and Prism Binoculars 

in London. 


ANY 


CAMERAS | FIELD GLASSES 
ronaLisn, 
NA YACHTING, 
RACING, 
and HUNTING, 
TRAVELLER. ETC. 


The Co.’s Goerz Trieder 


The Co.’s Standard 


Write for particulars from the 


price 12.6 LONDON STEREOSCOPIC COMPANY, '°° 


Binocular, 
Prices from £5 5 O 


Printed by RicHakp CLay AND Sons, Limirep, at 7 & 8 Bread Street Hill. Queen Victoria Street, in the City of London, and published by Macmt1.ax 
anv Co., LimtTeD, at St. Martin's Street, Londor, W.C., and Tue Macaiii.an Company, 66 Fifth Avenue, New York.—THUrRsDAY, Sept. 8, 1904. 
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Mfices, &c. 


India, and Colonial Of 


War, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-Worpsworth. 


_No. 1820, VoL. 70] __ THURSDAY, SEPTEMBER 15, 1904. [PRICE SIXPENCF._ 


__ Registered as a Newspaper at the | General P Post Office.] [All Rights are Reserved. - 


Newton's New Demonstrator’s REYNOLDS & BRANSON, tte. 


Chemical and Scientific Instrument Makers to His Majesty's 


“Transpa ue” Lan Government (indian, Home, and Colonial). 
P q tern LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


Has all the advantages 
of our well-known 
** Demonstrator’s 
Lanterns, and in 
addition will show 
brilliantly on the 
screen, opaque 
objects or book 
illustrations, if not 
larger than a ‘ 
large postcard. 


CHEMICAL AND PHYSICAL BENCH, illustrated above,"as supplied 
to National Physical Laborato: , Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 


ONDGN ”| TELEscoPes & BINOCULARS 


For YACHTING, DEERSTALKING, 


MICROSCOPE. TRAVELLING, &c. 
POCKET BAROMETERS 


With Eye-piece § inch, 34 inch For the Weather and for Measuring Heights. 


Object - glasses, in Mahogany POCKET HYGROMETERS 
Case, For Detecting Damp Beds. 


£5 42s 6d Sewage Tests for Impurities in Drinking Water. 
° » TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 
Double Nose-piece, 9/- extra. Illustrated Price Lists at Ad Post to all Parts of the 
ortda, 
Focussing Substage, 14/6 extra. 


GOERZ, ZEISS, and other principal makes of Prism 
Binoculars stocked. 


R. & J. BECK, Ltd. : 
‘|NEGRETTI & ZAMBRA 
68 CORNHILL, 38 HOLBORN VIADUCT, E.C. ’ 
LON Branches—45 CORNHILL; 122 REGENT STREET. 
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THE UNIVERSITY OF LIVERPOOL. 
SESSION 1904-5 COMMENCES OCTOBER 3. 
FACULTY OF ENGINEERING. 

THE VICE-CHANCELLOR 
CHAIRMAN—Prorgessor CAREY. 

Dean—J. WEMYSS ANDERSON. 


PRoressors AND LECTURERS. 
MATHEMATICS cee Professor F. S. Carey, M.A. 
PHYSICS. ... Jones R. Wieer- 


RAILWAY ENGINEERING! Associate A. F. Aspinact, 


(| M.Inst.C.E. 
MUNICIPAL * fAssociate Professor—J. A. Brovig, 
ENGINEERING . M.Inst.C.E. 
MUNICIPAL LECTRICAL Associate Professor — A. BROMLEY 
ENGINEE Howes, M.Inst.C.E., M.1.E.E. 
ENGINEERING DESIGN Wemyss ANDERSON, 
AND DRAWING.. Assoc.M.Inst.C.E., M.1.Mech. E. 
APPLIED MECHANICS ... Lecturer—E. Brown, M.Sc., M.Eng. 


The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 


me@- New Session begins Monday, October 3, 1904. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 
FACULTY OF SCIENCE.—DAY & EVENING COURSES, 
E. Mackenzie, Pb.D., |) 
Chemistry ..  .. Ween BSc. 
D.Sc. 
Owen, B.A., 
w. CLack, 
E. H. Smarr, 
Mathematics W. G. Burr, B.Sc, 
A. B. RENDLE, Sx 
Botany ... E. Fritscu, Ph. D. B.S« 
Zoology .. H.W. UNTHANK, B. B.: 
Geology & Mineralogy .. Gro. F. Harris, F.G. s. 
Assaying, Metallurgy & Mining. Geo. PATCHIN, A.R.S 
RESEARCH in Chemistry and Physics in well-equipped laboratori-;. 
French, German, Spanish, Russian, Dutch, & Italian Class 
EVENING CLASSES also in Biology, Physiology, Practical Geom | 
Building and Machine Construction, Steam, Theoretical and Ap)! 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 

ENGINEERING DAY COURSES IN MECHANICAL, 

ELECTRICAL, AND HOROLOGICAL ENGINEERING. 
FULL DAY COURSES in the theory and practice of the above su!) «cts 
will commence on Monday, October 3, 1904. ENTRANCE EXAMIN. 
ATION on Wednesday and Thursday, September 28 and 29. The 
courses for Mechanical and Electrical Engineering include periods spent in 
cial workshops, and extend over four years. They also prepare for 


Physics ... 


THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL OF THE 


INSTITUTION. 
DIRECTORS: 
The Right Hon. LORD RAYLEIGH, O.M., M.A., D.C.L., 
LL.D., Sc.D., F.R.S. 
‘Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 

This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 


Michaelmas Term.—Monday, October 3, to Saturday, December 17. 
Lent Term.—Monday, January 9, to Saturday, aoa ie. 
Easter Term.—Monday, May 8, to Saturday, July 22. 
Full Information and Forms of Application can be had from the 
ASSISTANT SECRETARY, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ‘ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees as 
Internal or External Students of London University. 


Differential and Integral Calculus 
Differential Equations... 
Higher Algebra and Trigonometry Friday, 7.15-8.30. 
Kinematics and Statics use Thursday, 7-8.30. 
Hydrostatics ono Thursday, 7-8. 30. 
Physics Lecture... Wedne ay, Q-10. 
Laboratory, Tuesday, Wednesday, and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8.30~9.30. 
* Practical Tuesday, 7-8.30, and Friday, 7-9.45. 
Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Physics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 
Particulars of Day Classes in Science and Engineering will be found in 
the CALENDAR, post free 44¢., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Six students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C, 


Tuesday, 7-8. 30. 
Tuesday, 8.30-9.45. 


the degree of B.Sc. in Engineering at the University of London. Fees for 
either of these courses, £15 per annum. 

In Horological Engineering and Watchmaking, special attention is paid 
to the principles and design of automatic machinery and methods fo: 
on ning production, and in the Session 1904-5 there will be AD. 

CED COURSES. 


po COURSES IN TECHNICAL OPTICS AND IN ARTISTIC 
CRAFTS. 


Full and also partial day courses are held in these subjects. Le 
in Technical Optics cover all branches of optical work, whilst in the Artis 
Crafts Department instruction is given in goldsmiths’ and jewellers’ w “8 
in all kinds of silversmiths’ work and of artistic metal work in the precious 
and other metals. 

Full | etn ie to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute, or on application to 


R. MULLINEUX WALMSLEY, Principal. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PrINcIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


Michaelmas Term begins Monday, October 3rd. 


EVENING pa in ALL BRANCHES of SCIENCE. 

Well-e rey. ABORATORIES for Practical Work in 
CHEMI BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final_B A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects 
of the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
— of London will commence on Octcber 3 and continue till July, 
190 

on this class counts as part of the five years’ curriculum. 

Fee for the whole Course, £21 ; or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the WARDEN oF THE COLL! GE, 
St. Bartholomew's Hospital, London, E.C. 

A Handbook will be forwarded on application. 


For other Scholastic Advertisements, see pages clxxxviii ané 
clxxxix. 
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The late Dr. ISAAC ROBERTS, 


F.R.S., F.R.A.S. 


THE Telescopes and General Apparatus used for 
the production of his famous celestial photographs 
are to be sold. Also the Observatory, House and 
Grounds (about 4) acres in extent). Delightfully 
situated, 800 feet above sea-level, with magnificent 
views. The whole to be disposed of as it stands; 
or the Telescopes and Apparatus may be sold 
separately. On view at any time. 


For particulars apply to Mr. W. S. FRANKS, 
F.R.A.S., Starfield, Crowborough, Sussex. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES, 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

ge Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list witb 
advantage.” 

List on application by mentioning NATURE. 


mt TABLOID sea 
PAOTOGRAPAIC 
CAEMICALS 


ALWAYS RELIABLE 3 
HANDY INANY DARK ROOM 
ABSOUUTELY INDISPENSABLE 
TO TOURISTS 


Sold by all Chemists 
and Dealers. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


| 
| | 
© 
| 
| BROM. | 
a 
,  POLONIUM. | 
RADIOACTIVE ORES. | 
Bar. Plat. Cyan. Screens. 
e Do. Large Crystals. e 
| &c., &c., &c. 
@ ALL AT REASONABLE PRIGES AND PUREST QUALITY. ’ 
ARMBRECHT, NELSON & CO., e 
| 71 & 73 Duke Street, | 
| | 


THE SANGER-SHEPHERD ARC LAMP. 


A Perfect Hand Feed Arc Lamp built on an entirely new model for— 


General Laboratory Work. 
Photo-micrography. 
Projection Work. 
Illumination of Paintings. 
Works equally well with 
direct or alternating currents. 
SreciaL FEATURES. 
Extreme range of all ad- 
justments. 
The simplicity of its man- 
ipulation. 
Extreme steadiness & rigidity. 
The height of the Arc from 
the base is adjustable from 
3hins. to 18ins. The pillar 
standard can be canted toany 
angle. There is no current 
in any of the working parts of 
the lamp, all insulations are 
of mica, the bottom carbon 
holder is fitted with a device 
for lateral adjustment of the 
carbon. Both carbon clamp- 
ing screws are of steel with 
free-fitting coarse threads, 
The upper carbon arm can be 
brought back by means of the 
small milled head so as to 
throw the light forward. All 
racks are diagonally cut, en- 
suring ease in working and 
freedom from back- 
lash. The milled 
heads for working are 
all at the back of the 
lamp, and all are 
worked with the 
: = : hand in the same 
. position. 
Price of Lamp Complete ot 
Varnished Walnut Stained Pine Case .. 0 5 O 
Descriptive ILLusTRATED Book post free to readers of NATURE. 
SANGER-SHEPHERD & CO., 
Factory and Offices— 
5, 6, & 7 GRAY’S INN PASSAGE, RED LION ST., HOLBORN, 
LONDON 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


SpeciaL ScHoot or Movern LANGUAGES. 
DEPARTMENT FOK TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 
Leading to Degrees and Diplomas. 

THE SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

Att CoursEs AND DgGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room jor Women 
witha qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, H 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ dusation have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 


Further particulars may be obtained on application to the Secretary, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 34¢. The Prospectuses may be had at 
the Office for 1d. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 

EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examinati of L d Uni- 
versity. 

Chemistry... Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 

Physics ans on «. R. S. Wittows, D.Sc., M.A. 

Metallurgy ... C. O. Bannister, Assoc. R.S.M. 

Mathematics om .. G. M. K. Leccett, B.A. 

Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

GLASS BLOWING. 

A series of Courses of Instruction will be given during the Session by 

Ir. A. C. Cossor. 
NEW SESSION begins MONDAY, SEPTEMBER 26. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE BOROUGH POLYTECHNIC INSTITUTE, 
103 BOROUGH ROAD, S.E. 
(7 minutes from Westminster, Waterloo and Blackfriars Bridges.) 

EVENING CLASSES : Lectures and Laboratory Work in the following 
Courses, commencing MONDAY, OCTOBER 3, 1904 :— 

CHEMISTRY.*-F. Motiwo Perkin, Ph.D., assisted by H. B. 
Law, B.Sc., and A. J. Hate. 

INORGANIC, Elementary, Advanced, Honours and Special, on Mon- 
days, Tuesdays, Wednesdays, Thursdays and Fridays. 

ORGANIC, Elementary, Advanced and Honours, on Mondays, Tues- 

ay s, Wednesdays, Thursdays and Fridays. 

ELECTRO-CHEMISTRY.—Lectures—Fridays, 7.30 to 8.30; Labora- 
ory Work—During the day, times to be arranged. 

SATURDAY MORNING CLASS for PRACTICAL CHEMISTRY, 


9-30 to I. 

ELECTRICITY AND MAGNETISM.—Joun Henpverson, D.Sc., 
A.1.E.E., assisted by H. S. Saunpers and H. Nutron. Elementary, 
me a and Honours Courses. Lectures and Laboratory Work on 

ondays. 

ELECTRICAL AND MAGNETIC MEASUREMENTS.—Fridays, 
7.30 to10, This Course is intended for Electrical Engineers, Instrument 
Makers, and others engaged in Electrical Work. 

Prospectus, giving particulars of the above and 200 other classes, can be 
obtained on application to 

C. T. MILLIS, Principal, Education Department. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THE DerarTMENT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The MICHAELMAS TERM begins on THURSDAY, OCTOBER ©, 
The Course includes ful! preparation for the Examinations for ‘he 

Teaching Diplomas granted by the Universities of London and Cambric :¢. 
Full particulars on application to Miss Robertson. 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 4. ; 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes also prepare for the following professions :—Chemis:ry 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industrie. 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commer:e, 
Law, Medicine and Surgery. 

Lyddon Hall has been established for students’ residence. 

Prospectus of any of the above may b= had post free from the REcistr 

W. F. HUSBAND, Registrar 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE Auspices oF His Majesty’s GOVERNMEN’. ) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’s 
HosPiTaAL SOCIETY.) 
The next SESSION commences on MONDAY, OCTOBER 33, 1905 


For Prospectus, Syllabus, and other particulars, apply to the Secretar), 
P. Esq., Seamen's Hospital, Greenwich, 5.E. 


B.A. ano B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success, 

The STAFF includes Graduates of Oxford, Cambridge, London, an 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logi 
Psychology, Political Economy, Latin, Greek, French, German, &c. 

ie terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, S.W. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including practical work, is given 
at St. Thomas’s Hospital Medical School, Albert Embankment. Full par- 
ticulars may be obtained from the Dean. , 

Attendance on this Course counts as part of ihe five years’ curriculum. 


COUNTY OF LONDON. 
ASSISTANT EDUCATIONAL ADVISER. , 

The London County Council invites applications for the post of 
ASSISTANT EDUCATIONAL ADVISER. The gentleman selected 
will be required to assist the Educational Adviser generally in connection 
with educational questions relating to the provision and co-ordination of 
public education in London. The salary attached to the position is £600 
per annum, rising by annual increments of £50 to £800 per annum. 

The Assistant Educational Adviser will be required to give his whole 
time to the duties of the office, and will in other respects be subject to the 
usual conditions attaching to the Council's service, particulars of which are 
contained in the form of application. ; 

Applications should be made on the official form to be obtained from the 
Clerk of the London County Council, Education Offices, Victoria Emban|:- 
ment, W.C., to whom they must be returned not later than 10 a.m. on 
Saturday, September 24, 1904, accompanied by copies of not more than 
three recent testimonials. 

Canvassing, either directly.or indirectly, will be held to be a disqualifica 
tion for appointment. 

L. GOMME 


G. L. 
Clerk of the London County Council 
The County Hall, Spring Gardens, S.W. 
September 5, 1904. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Council of the Durham College of Science, Newcastle-upon-Tyne, 
are ready to receive applications for the office of PRINCIPAL of the 
COLLEGE, vacant by the lamented death of Dr. Gurney. A 

The successful candidate will be expected to ss a distinguished 
University record. His duties will largely consist in administration and in 
organising educational effort in connection with the College. 

Salary, £1,000 per annum. 

Applications to be sent in to the Secretary of the College before 
September 30, 1904. 


For other Scholastic Advertisements, see pages clxxxvi 
and clxxxix. 
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co. CORK TECHNICAL INSTRUCTION 
COMMITTEE. 


Applications are invited from qualified persons for the post of MANUAL 
INcERUCTOR under the above Committee. 

Applicants should hold the City and Guilds’ Teachers’ Certificate in 
Manual Instruction (Wood-work) or its equivalent, and the Honours 
Certificate in Building Construction (Board of Education). In making the 
appointment preference will be given to applicants also ualified to give 
instruction in Carpentry and Joinery, and Practical, Plane and Solid 
Geometry. The person appointed will be required to conduct Classes at 
Fermoy, Mitchelstown, and other Centres. Salary, £140 per annum, rising 
to £150 at the close of the first year if work is satisfactory. Travelling 
expenses, &c., in accordance with Circular 21, Department of Agriculture 
and Technical Instruction for Ireland, copy of which, together with any 
other information, can be had on application to the undersigned. 

Applications, stating age. particulars of qualifications, experience, and 
date on which applicant will be prepared to take up duty, if appointed, 
accompanied by copies of three testimonials, one of which must be from a 
clergyman, should be forwarded to the undersigned not later than Friday, 
September 16. 


Court House, Cork. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

REG. S. CLAY, D.Sc., Principal. 


The Governors of the above Institute invite applications for the following 
appointments :— 

1. ASSISTANT LECTURER and DEMONSTRATOR in Physics 
and Elect. Engineering ; full time. Salary, £150 per annum. 

2. DRESSMAKING TEACHER for Domestic Econ. Training School. 
Salary, £110 per annum. 

3. ASSISTANT MISTRESS for Secondary Day School (Boys and 
Girls). Salary, £100 per annum. 

Applications to be made on special forms, which must be returned not 
later than September 28, to be obtained from 


W. M. MACBETH, Clerk to the Governors. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following post on the Teaching 
Staff at the Institute :— 

DEMONSTRATOR in MECHANICAL ENGINEERING. Salary, 
4120, rising by annual increments of £10 to £150. 

Candidates must have read the circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed envelope to the Principat, Municipal Technical Institute, West 


By order of the Committee, 
J. M. BUCKLEY, Secretary. 


am, E. 
All applications must be lodged with the Principat before noon, 
October 6, 1904. 
By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 
Education Department, West Ham, E 


SOKE OF PETERBOROUGH. 


COUNTY TECHNICAL SCHOOL. 


Wahtted for October ro an ASSISTANT SCIENCE MASTER. 

The person appointed must be able to teach Chemistry, Physics, and 
Physiography, Theoretical and Practical, also Theoretical and Applied 
Mechanics, Regain and Electricity, and Practical Mathematics. 

Salary, £150 per annum. 

Applications, stating age, qualifications, and full particulars as to training 
and experience, and accompanied by three recent testimonials, must be 
received not later than September 26 by the undersigned, from whom forms 
of application and full particulars as to duties may be obtained. 


WALTER J. DEACON, Clerk. 


Peterborough, 
September 8; 1904. 


HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
Principal—S. W. RicHarpson, D.Sc. 


The Council of the College invites applications for the appointment of 
PROFESSOR of BIOLOGY and GEOLOGY. 

Salary at the rate of £200 per annum (with prospect of increase). 

Applications, giving particulars of age, training, and experience, 
together with copies of three recent testimonials, should be sent to the 
PRINCIPAL, on or before ro a.m. on Tuesday, September 20, 1904. 

Further particulars may be obtained on application to the undersigned. 


August 30, 1904. D. KIDDLE, Registrar. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 


A LECTURER and DEMONSTRATOR in PHYSICS required as 
soon as possible. Salary starting at £130, rising by annual increments to 
£180 per annum. 

Applications, which are to be sent in not later than September 20, should 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Salary, £500. Tutor to take charge 
of Engineering Classes. Also Tutor for Agricultural Dept. Foreign 
College, £500; house, coal, board, and passage. Ditto, England, 
Science, Salaries £300, £250, £200, and £150; Mathematical, Salaries 
£250, £200, £150, and £130. A list of Vacant Masterships sent to all 
Candidates; no fee till suited.—Ore_tana & Co. can guarantee to 
each candidate with good reference an appointment. Est. over so 
years. 44 Old Bond Street, London, W. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the fiom of DEMON- 
STRATOR and ASSISTANT LECTURER in ZOOLOGY. 

Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) must be sent on 
or before Friday, September 23, 1904. 

AUSTIN JENKINS B.A., Registrar. 
University College, Cardiff, 
September 12, 1904. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 
JUNIOR DEMONSTRATORSHIP IN PHYSICS. 
The Council invite applications for the post of JUNIOR DEMON- 
STRATOR in the Department of Physics at the above College. 
Applications and testimonials should be sent to the undersigned, from 
whom further particulars can be obtained, not later than October 15, 1904. 


T. MORTIMER GREEN, Registrar. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 


A Course in Psychology, Theoretical and Experimental, will commence 
on October 13. Apply to the SECRETARY. 


APPOINTMENT WANTED SHORTLY 


by F.L.S. with literary and artistic tastes, holding temporary botanical 
post. Very varied training in Land Agency and ‘ee (P.A.S.1.). 
Being a bachelor would travel or join an expedition. Speaks French. 
Excellent references.—‘‘ CaAnTAB.,”"” 32 Bushwood Road, Kew. 


September, 1904. 


For other Scholastic Advertisements, see pages clxxxvi and 
clxxxviii. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Lan; es). Reseach. 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


ON SALE. 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c., rigid mahogany garden stand, 
new condition, price £22; 3" clear aperture, similar accessories and stand, 
price only £10 10s. ; 34”, with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, —_ £9 10s.—Zeiss’ Pris- 
matie Field Glass, cost £11, offered for £6.—Bacteriological Micro- 
scopes by Brown1nG, Powgeit & Leaanp, and others ; complete outfit, 
including best substage illuminator and 7,” or 7,” objectives, for £11.— 
3 Petrological by Watson, and Swirt, in perfect order, 
from £7.—3 Students’ Microscopes, from £2 10s.—Microscope 
Objectives by all best makers, yy” for £2 10s., yy” for £3 3s., on 
approval.—Microscope Slides, so for 12s., or customer's choice 4s, per 
dozen from parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices. 


Rev. H. MILLS, Greenside, Kendal. 


ALFRED E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


ConTRACTOR TO THE War Orrics, INDIA AND ADMIRALTY; 
British AND Foreicn Hospitats, &c. 


LISTS ON APPLICATION. 


be made on forms supplied by the REGISTRAR. 


82 HATTON GARDEN, LONDON. 
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SELENIUM 
CELLS 


of high sensitiveness to 
light (resistance in the 
dark = 100,000 Ohms; in 
sunlight = 10,000 Ohms), 
without evacuation, 
for wireless telephony, 
=e photometric measure- 
ments, &c. 


or conical form. 


Tllustrated Price 
Application. 


C.F. ADOLPH & 


J 14 FARRINGDON ROAD, 
LONDON. E.C. 
Showing the Pure Spectrum of 
Hydrogen; and manufactured on 
the premises. 
TOEPLER or SPRENGEL MERCURY 
VACUUM PUMPS, 


to work automatically in combination 
with Mechanical Vacuum Pumps. 


fi Cc. cossor, 54 Farringdon Rd., London. 
DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 
LANTERN and 


MICROSCOPICAL D E Ss 


In all branches of NATURAL Ereay. from 6/- per dozen. 
Ver 20,000 in 

(As supplied to the Principal Waiversitice Technical Schools, &c.) 

Send for ERS to the actual preparers. 

FLATTERS & GAR T T, Ltd., 

Dealers in everything Micrescopical, 48 Deansgate, Manchester. 

LaBoRATORIES : 16 & 18 CHURCH ROAD, LonasicuT, M/o. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 
8, MICROSCOPES, NATURE STUDY appliances, &c. 

PHOTO. MIGROGRAPHIC AP PARATUS. LEACH'S LANTERN MICROSCOPE. 

Speciality. LANTERN SLIDEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 


List on 


THE “SIRIUS” WATER-COOLING AND REGULATING TUBE. 


Sole Maker, 


H. HELM, 


Glass Blower and 


ACTUAL MAKER 
of all kinds of 
X-Ray and Vacuum 
Tubes, &c. 


Manufactured in flat, cylindrical, 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLastT 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, §” and §”, and the prices 
are—Burners only, 1/6 and 2.6; 
cones with Furnace, 4/6 and 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 
Furnace, and 
Hood are adi dis- 
tinctly stamped 


in the metal The consumption of gas is the 
‘* BREWSTER, same as with an ordinary Bunsen, 
Smitu & Co., but the heat derived is three 
Lonpon.” times as great, and a numbe, of 


interesting experiments can be 
performed with them, wiich 
have only been possible before 
tial feature of this with very expensive furnace.. 
burner’s success. We are the SOLE MAKERS, 

ee Nature says :—‘‘ The combination of furnace and burner is ry 
convenient. These little furnaces are not only useful for reducing calci 
carbonate to lime, but also work very well in fusion experiments. 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 
LABORATORIES FITTED & FURNISHED THROUGHOL?, 
Our NEW CHEMICAL APPARATUS LIST post free, 1/- 

Gratis to Colleges and Laboratories. 


|W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
seer WORK. MODERATE PRICES. 


Price List Free. 


1, BELMONT STREET, CHALK FARM, N.W. 
FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
asypneee Catalogue of Apparatus, with Price 
ist of Chemicals, free on application. 


Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


SECOND-HAND TELESCOPES. 

44 in. Atvan CLaRK, Slow Motions, £50; 3$ in. Srewarp, with 
Slow Motions, cost £60, & 25; 9} in. Catver, Equatorial with Clock, 
Universal Mount, Mirror by Witn, £45. 

List, including many others, on application. 
SECOND-HAND MICROSCOPES. 
Wartson’s Edinburgh H., £16; Swirt's Bacteriological, £13 10s. ; 
Cotuins’ Binocular, £10; Leitz’ II B, with Mechanical Stage, £8 10s. 
List, including many others, on application. 


A. CLARHESON co., 
| 28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


Beware of imita- 
tions that do not 
contain the essen- 


Apparatus for estimation of sulphur in spent oxide. 
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JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Part 168. Price 3s. 6d. 
Edited by G. C. Lioyp, Secretary. 

Containing the following papers, together with the discussions thereon :— 
“High Speed Electric Railway Experiments on the Marienfelde-Zossen 
Line,” by ALEX. Siemens, Past President; “A Theoretical Consideration 
of the Currents induced in Cable Sheaths, and the Losses occasioned 
Thereby,” by M. B. Fretp, Member; “The Equipment of an Engine 
Test House” (Birmingham Local Section), by R. K. Morcom, Associate 
Member; ‘‘ Mersey Rai!way—Multiple Control” (Manchester Local 
Section), by H. L. Kirker; “ Description of the Electrical Equipment 
of an Engine Works and Shipyard, with Notes thereon” (Leeds Local 
Section), H. O. Wraitn, Associate Member; ‘‘ Some Uses of the 
yar f ” (Birmingham Local Section), by D. K. Morris, Associate 
Member, and J. K. Cattrerson-Smitu, Student. 


Messrs. E. & F. N. SPON, Ltd., 125 Strand, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

pe- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. POOLE s& CoO. 
(ESTABLISHED 1854), 
104 CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 
Oe Enquiries by letter receive i: diate attenti: 


LEWIS'S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology; 
amen a Sociology, Engineering, Geography and 

pavel, &c. 


Detailed Prospectus, List-of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 186 GOWER STREET, W.C. 


E. GEORGE & SONS, 
5 BOOKSELLERS .. 
and Dealers in Scientific, Literary, and other 
Journals and Reviews, and Publications of Learned 
and Scientific Societies, in C plete Sets, Volumes, 
or Parts. 

Agents for British, Foreign, and* Colonial Libraries, Institutions, and 
Private Book Buyers. Current Catalogue sent post free on application. 
Looks sought for. Correspondence Invited. Allcommunications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 


MESSRS. RIVINGTONS LIST 


MECHANICS TREATED EXPERI- 
MENTALLY. Embracing Statics, Dynamics, and Hydrostatics 
By L. CUMMING, M.A, Assistant Master at Rugby School. 
With Illustrations. Crown 8vo, 3s. net. 
_ ‘*Thoroughly practical, is very clearly illustrated, and will doubtless find 
its way into many schools." —Nature. 
** Teachers will find it practically very useful.”—Schoolmaster. 
“‘A fresh and interesting treatment on this subject. . . . The book is 
well illustrated, and is very suitable for laboratory work and for class teach- 
ing.”"—Glasgow Herald. 


NAKED-EYE BOTANY. 
By F. E. KITCHENER, M.A., formerly Head Master of Newcastle 
High School, Staffordshire. With Illustrations and Floral Problems. 
2s. 6d. net. 

“It is emphatically so with the little work before us, which for vivid 
interest, clearness of treatment, due amount of help, and general adapt- 
ability for class purposes, we have never seen equalled." —Schoolmaster. 

**We cannot speak too highly of this admirable little book ; the hand of 
the able, thorough, and experienced teacher is visible on every page." — 
Journal of Education. 


LIGHT. By H. P. Highton, M.A., Assistant 
Master at Rugby School. With Illustrations. Crown 8vo, 3s. net. 
‘*A well-written and interesting course of lessons, chiefly experimental, 
which will give any boy who goes through them a thorough grounding in 
the elements of this attractive subject.” —Scotsman. 
** The author's style is clear, and he has illustrated his pages with numerous 
effective diagrams. The book deserves a wide sale." —School Guardian. 


AN INTRODUCTION TO PRACTICAL 
JUANTITATIVE ANALYSIS. By H. P. HIGHTON, M.A. 
With 45 Diagrams. Crown 8vo, 3s. 6d. 

“The book is an excellent one for its purpose.” —Gasgow Herald. 

“It is clearly and intelligibly written, and well supplied with illustra- 
tions. The experiments are such as boys can carry through and understand, 
and the book, on the whole, is admirably suited for use in a school labora- 
tory. ""—Scotsman. 

‘* The experimental details are very full and clear ; the type and illustra- 
tions are excellent. The book should prove very useful in schools where 
there are large classes for doing quantitative work." — University Corre- 
spondent. 


AN INTRODUCTION to QUALITATIVE 
ANALYSIS. By H. P. HIGHTON, M.A. With Diagrams. 
Crown 8vo, 3s. 6d. 

‘* Mr. Highton has succeeded in making a useful course of analytical work 
for boys preparing for examinations in practical chemistry.” — Nature. 


HANDBOOKS OF PRACTICAL 

SCIENCE. In Three Books, published separately. 

By G. H. WYATT, B.Sc., A.R.C.Sc., Senior Science Master at 

Emanuel School, Wandsworth Common. Crown 8vo, 9d. each. 

I. Mensuration, Hydrostatics and Heat. 
Il. Chemical Experiments, 
Ill. Experimental Mechanics. 

‘‘ A very easy introduction to practical physics, containing nothing beyond 
the grasp of schoolboys who are able to work vulgar fractions and decimals 
correctly. Many experiments are described at length, but the value of the 
book lies chiefly in the simple questions and exercises proposed for the 
exercise of the student’s ingenuity.”"— University Correspondent. 


PRACTICAL PHYSICS—A FIRST 
YEAR’S COURSE. Adapted for Junior Students and Beginners. 


By J. F. TRISTRAM, M.A., B.Sc., Principal Science Master at the 
Hulme Grammar School, Manchester. Crown 8vo, rs. 

Contents :—Length, Area, Volume, Density ; Liquids, Irregular Solids ; 
Balancing Pressures. 

“‘Itis a most justifiable little book. These are just the simple things 
that poor schools, especially evening continuation schools, should boldly 
ask from the technical education committees of the county councils.” — 
Guardian. 


ELEMENTARY NON-METALLIC 
CHEMISTRY. By S. R. TROTMAN, M.A., F.I.C., Science Master 
in the High School, Nottingham. Crown 8vo. With Diagrams. 2s. 

“* An attractive little volume, simply worded, clearly printed, and plainly 


illustrated.”— Nature. 
ELEMENTARY INORGANIC 


CHEMISTRY—METALS. By S.R. TROTMAN, M.A., F.L.C. 
Crown 8vo. With Diagrams. 2s. 
An admirable first course.” —Scotsman. 
“Cannot be too highly commended.” —Aderdeen Journal. 
“For examination pur s it will be found useful, as it is simply and 
attractively written and clearly printed.”"—Guardian. 


RIVINGTONS, 34 King Street, Covent Garden, London. 
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NOW READY. 


NEW ILLUSTRATED LIST 


(90 PAGES) OF 


ELECTRIC 
HEATING 


APPARATUS, 


including several new forms for 


LABORATORY PURPOSES. 


POST FREE ON APPLICATION. 


RADIUM 


We can supply FROM STOCK 


PURE BROMIDE OF RADIUM 


OF HIGH ACTIVITY. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


| 


THE NEW “STUDENT’s” 


STANDARD BAROMETER. 


(Rd. No, 420,297-) 

This Instrument has been designed to meet the re. 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, ang 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a we!|. 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

y The metal portions are all well bronzed and lacquer: d, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 
a ‘Standard ’’ in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or mili- 
metres), and with thermometer on other scale, at same 
price. 

Nature says Provides an accurate instru- 
ment at amoderatecost.” 

FULL SIZE STANDARD BAROMETER » 
same design, bore o'5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


PASTORELLI & RAPKIN, Lto. 


4@ HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/roth scale. 


REACTION TIME 
CHRONOGRAPH. 


This Chronograph 
registers directly in 


CNMBRIDGE SCIENTIFIC - 
INSTRUMENT COMPANY | 


the time which 


and the depression of 
a key by a person 


is fitted for sound- and 
sight-signals. 


hundredths of a second | 


elapses between a signal 


observing the signal. It 


electro-magnet), 


£8 :15: 


Price complete (but with- 
out battery for exciting 


Head Office & Works : 
CAMBRIDCE, 


Where all correspondence 
. should be addressed. 


London Showroom: 


E.C. 


Cambridge Scientific 
Instrument Co., Ltd. 


92 HATTON GARDEN, 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES ¥ # AN EXPOSURE OF 


1/400,000 SECOND. 


The following is one of the many testimonials to the value of 
these Plates for scientific work :— 


“JENA. 
“It will perhaps not be without interest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving at a 
velocity as high as 900 metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) will 
furnish the most striking testimonial of the value of your article. In the 
above paper and also in the ‘‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was ohly 1/100,o00th of a second, the pictures are wonderfully sharp and 
clean, and exhibit a grain resembling that of collodion plates, which latter 

property renders the plates specially suitable for stellar photography. 
“Yours respectfully, 
“ sig. Dr. Luawig Mach.”’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain :-— 


THOMAS CHRISTY & CO., 
4,10 & 12 OLD SWAN LANE, LONDON, E.C. 
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MUIRHEAD CO., 


Makers of 

PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 

Fitted and X-Ray 

with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 


PRICES. 
COIL FOR X-RAY 


£25. 


10 COIL FOR WIRELESS 
TELEGRAPHY, B21 A liberal discount off 
these prices. 


{2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


Telegrams: 


** Secohm, London.’’ 


Telephone : 


779 Westminster. 


TCC CC CCC CC CCC CCC CC 


AWARDED MEDALS WHEREVER EXHIBITED, 
including g at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON. 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss P tent) 
Vacuum Pump. 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS °f every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


4 Air Meters, Anemometers, Boiling Point Qenanaien, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

instruments, Eudiometers, Gas, Steam and Water 

Gauges, Hydrometers, MICROSCOPES, Piane 

FINDERS, SEXTANTS, Spectroscopes, 

meters, Sunshine Recorders, THEODOLITES, Wi Wind 

Vanes, &c., &c., 


Catalogues Post Free. (State which required.) 


ANY KIND’OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


4 

’ ge Exceptional Terms to Colleges, Institutions, &c. 

4 


Results hitherto only pos=- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all feading scientists. Far 
more rapid than any other 
vacuum pump. 


Price from Write for 
£4:5:0. LIST F.45. 


Quotations submitted for Laboratory Outfits or Single Instruments. 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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_ MACMILLAN & CO.’S LATEST LIST. 


THE SCENERY OF ENGLAND, AND THE CAUSES TO WHICH IT IS DUE. 


By the Right Hon. Lord AVEBURY, F.R.S., D.C.L., LL.D. 


With numerous Illustrations. Crown 8vo. 6s. 


SPECTATOR.—* Interesting and delightful. . . . There could be no better introduction to nature-study or companion { 


the intelligent tourist. . . 
illustrations.” 


We must not take leave of this excellent book without commending its numerous and _ beauti | 


NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. 


Revised and partly Re-written by Prof. R. A. GREGORY. With 3o1 Illustrations. 


By T. H. Hux ry, 
Globe 8vo. 45. 6d. 


GUARDIAN.—* The work in its new form deserves to be warmly welcomed.” 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 


Students. 


By A. LIVERSIDGE, M.A., LL.D., F.R.S.  Super-royal 8vo. 


4s. 64. net. 


PHARMACEUTICAL JOURNAL.—* The tests given by the author have been well selected and the matter is clearly 


arranged. . . 
chemical analysis.” 


THIRD EDITION. ENTIRELY REWRITTEN AND ENLARGED. 


. Any student who buys this work will find that he has a helpful and clear guide to the processes of qualitative 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. 
In Two Volumes. With 88 Illustrations and numerous Tables. Medium 8vo. 36s. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 


A NEW GEOMETRY FOR SCHOOLS. 
By S. BaxNnarp, M.A., Assistant Master at Rugby 
School, late Fellow and Lecturer at Emmanuel College, 
Cambridge; and J. M. CuiLp, B.A., Cantab., Lecturer 
in o_o Technical College, Derby. Crown 8vo. 
45. 6d. 


A NEW GEOMETRY FOR JUNIOR 
FORMS. By S. Barnarp, M.A., and J. M. CHILD, 
B.A., Cantab. Crown 8vo. 2s. 6d. 


*.* This volume contains all the Practical and Theoretical Geometry 
required for a pass by Junior Candidates in the University Locals. 


A NEW GEOMETRY FOR SENIOR 
FORMS. By S. Barnarp, M.A., and J. M. CHILD, 
B.A. Crown 8vo. [/mmediately. 


THEORETICAL GEOMETRY FOR BE- 


GINNERS. By C. H. ALicock, Senior Mathematical | 


Master at Eton. Parts 1., II. and III. Globe 8vo. 
Is. 6d. each. Part IV. [ Shortly. 


PRACTICAL GEOMETRY FOR BE- 
GINNERS. By V. Le Neve Fosrer and F. W. Dosss, 
Assistant Masters at Eton College. Crown 4to. 25. 6d. 

PRACTICAL EXERCISES IN GEO- 
METRY. ByW. D. EGGAR, M.A., Assistant Master at 


Eton College. Revised Edition, with Answers. 
8vo. 25, 6d. 


Globe | 


A SCHOOL GEOMETRY. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 
Crown 8vo. 


Parts I. and II.—Part I., LINES AND ANGLES, RECTILINEAL 
Ficures. Part II., AREAS OF RECTILINEAL FIGURES 
(Containing the Substance of Euclid Book I.). 1s. 67. 

Part III.—Circves (Containing the Substance of Euclid, Book 
III., 1-34, and part of Book IV.). 1s. 

Parts I., II. and III. 2s. 6a. 

*.* This volume exactly suits the requirements of the New Syilabus for 
the King’s Scholarship Examination. 

Part I1V.—SQUARES AND RECTANGLES, GEOMETRICAL 
EQUIVALENTS, OF CERTAIN ALGEBRAICAL FORMUL&® 
(Containing the Substance of Euclid, Book II. and Book 
III., Props. 35-57), sewed, 6d. 

Parts I-IV. 3s. 

Parts III. and IV.—Containing the Substance of Euclid, 
Books II. and III. and part of Book IV. 1s. 6d. 

Part V.—Containing the Substance of Euclid, Book VI., with 
Additional Theorems and Examples. 1s. 6d. 

Parts I.-V. 45. 6d. 

Parts IV. and V.—Containing the Substance of Euclid, Book II., 
Book III., 35-37, and Book VI. 2s. 

Part VI.—Containing the Substance of Euclid, Book XI., 1-21, 
together with Theorems relating to the Surfaces and 
Volumes of the Simpler Solid Figures. 1s. 6d. 

*.* This work is based upon the recommendations of the Mathematical 

Association, and on the Schedule adopted at Cambridge. 


MACMILLAN & CO., LIMITED, LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYVANOMETERS. 
. POTENTIOMETERS. 
SPECTROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s Table for X-Ray 
ork, 


STUDENTS’ 
SPHEROMETERS. 


56 CHARING CROSS ROAD, LONDON, wW.C. 
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PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 
Current Accounts, 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 2}% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrorr, Secretary, 
Southampton Buildings, High Holborn, W.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK 
ALL LISTS FREE O 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art British, & Colonial Museums, &:. 
fice and 


{ KELSO PLACE, ‘STANFORD RD., KENSINGTON, W. 


0. P. L. AUTU MN. 


The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 
3918 tons register, from London, 16th September, for 


SPAIN, PORTUGAL, ALGERIA, &c. 


14 days for 12 Guineas and upwards. 


1 DAYS for 15 Guineas and upwards, to 
SICILY, CORFU, GREECE, &c., 


leaving Marseilles, 1st October. 


CORSICA, SICILY, ITALY, &c., 


4 DAYS for 12 Guineas and upwards, leaving Marseilles 
1 22nd October. 


F. GREEN & CO. Head Offices : 
Managers (ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 3 , 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, “yr. > great 
success. New os drogen Microscope. Science Lanterns for Class De- 
oe M cent Results. Docwra Triple, Prize Sonia, Highest 

plie the Royal Polytechnic Institution, Dr. H. GRaTTaN 
a > Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- -inch Condensers, 4-wick Lamp, Portrait Combination front 
nses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science = ects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. GHES, Spscia.ist, 
Brewster House, 82 Mortimer Road, Kingsland, N 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellenece and of Cabinets ana 
Apparatus, references are aeaee to distinguished 
patrons, “husoums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects fur 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Ameba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fic eros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Clava, Obelia, Sertul Acti Teal 
Nereis, Aphrodite, Arenicola, ice, Terebe —: 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, ibeccizen, Eledone, 
Pectens Bugula, Crisia, Pedicellina, H Echinus, 
Ascidia, Salpa eserved), lium, Raia, &e., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editoria 
Communications to the Editor. The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


SUBSCRIPTIONS TO ‘‘ NATURE.” 
s. Places Aproap:— s. 


Half-yearly . . . 014 6 Half-yearly . . . o15 6 
Quarterly - 0 7 6 Quarterly 8 o 


CHARGES FOR ADVERTISEMENTS. 


£ sd. 4s a. 

*Three Linesin Column . o 2 6/{ Quarter Page, or Halt 
Per Line after © o aColumn . 15 
One Eighth Page, or Quarter Half a Page, or aColumn 5 
Column 018 6] Whole Page . 6 6 


* The first line being i in heavy type is charged for as Two Lines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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IMPORTANT ANNOUNCEMENT. 
d'Arsonval’s Latest (1904) Apparatus, 
DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & CURRENTS. 
'rotect umerous tents. 


This apparatus (exhibited by Messrs. Gaiffe in Paris, and by ourselves at the recent B.M.A. Booties at Oxford) has 
been already installed by many of the chief workers in Electro-Therapeutics in France and England. 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7” 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 


INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 


Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
Vibratory Apparatus. 
SPECIALITY.—-Apparatus to protect both patients and operators 
- during X-ray treatment. 


IN OF MAXIMUM ACTIVITY IN 
{RADIUM oor milion \ 
STOCK. OF MODERATE ACTIVITY STOCK. 


WATSON & SONS are prepared to submit Estimates and to accept Orders for jhe 
; above Apparatus from Hospitals, Institutions, Laboratories, Private Practitioners, \: 
z = Operators sent to any part to instruct in the use of Apparatus supplied by us. 


Write for Illustrated Price List No. 7, post free on application. 


W. WATSON & SONS, Opticians to His Majesty's Government, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. DEPOT—78, Swanston Street, Melbourne, Australia. 


COUNTRY House LIGHTING 


FAR | V gare LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


r 100 16-c am G can be Gas PANE Y DYNAM fuel per hour b using a CROSSLEY 
i or 
Electric Cu rent a Ft oiccp. le ynamo combined, running ona CROSSLEY SUCTION GAS PLANT. 


Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


POPULAR 
HAND GAMERA. 


Twelve }-plates in sheaths, instantaneous oT rack focussing, ever-set shutter with speed regulator, mahogany body 
covered good leather, and fitted with a STIGMATIC LENS, working at / 7°5. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by RicHarp Cay anv Sons, Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmita 
anb Co., Limrrep, at St. Martin's Street, London, W.C., and THe MacmiLitan Company, 66 Fifth Avenue, New York.—THurspay, Sept. 15, 1904. 
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GENERAL LIBRARY, 


UNIV. OF MICH. 


OCT 6 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-WoRDSWORTH. 


“No. 1821, VoL. 70} 


THURSDAY, SEPTEMBER 1904. 


asa Newspaper at the General Post Office.] 


[All Rights are Reserved. 


3 FLEET STREET, E.C. 


dulum Apparatus, Simple Form, £5 5s. 
NEWTON & CO., 
Scientific Instrument Makers to H.M. the King, 


ILLUSTRATED CATALOGUE 
ON APPLICATION. 


HARMONOGRAPH, or Compound Pen- 


REYNOLDS & BRANSON, ‘td. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND a. BENCH, illustrated above, as supplied 
to National Physical Lal —j Teddington, fitted for Gas, Water 
an 


Catalogue of Chemical and Physical , —_— 35° ff. and 1200 
Illustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 LEE 


COMMERCIAL STREET. 


KEISER & SCHMIDT'S 


THERMO-ELECTRIC 
PYROMETERS 


for measuring temperatures 
up to 1600° C. 
with direct reading Galvanometer. 


PARTICULARS SENT ON APPLICATION. 


SOLE AGENTS— 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 


For the Weather and for Measuring Heights. 


POCKET HYGROMETERS 
For. Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 
TINTED SPECTACLES AND FOLDERS FOR SUN AND “DUST. 
Illustrated Price Lists "World by Post to all Parts of the 


GOERZ, ZEISS, and other principal’ stakes of Prism 
Binoculars stocked, 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. _ 
Branches—45 CORNHILL; 122 REGENT STREET. 


[PRICE SIXPENCE. 
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THE UNIVERSITY OF LIVERPOOL. 


SESSION 1904-5 COMMENCES OCTOBER 3. 
FACULTY OF ENGINEERING. 
THE VICE-CHANCELLOR 
CuHAIRMAN—Proressor CAREY. 
Dean—J. WEMYSS ANDERSON. 
Proressors AND LECTURERS. 


Harrison Professor—H. S. HELE-SHaw. 
{Davi ardine Pro’ essor—E. W. Mar- 
ELECTROTECHNICS cHaNT, D.Sc. 
MATHEMATICS ese .. Professor F. S. Cargy, M.A. 
{Grant Professor—J. Brow N, 
CHEMISTRY D.Se., F.C.S., 
RAILWAY Professor—J. A. F. 
M.Inst 
MUNICIPAL Associate Professor—J. A. Brooik, 
ENGINEERING. A M. Inst.C. E. 
MUNICIPAL EL ECTRICAL Associate Professor —A. BROMLEY 
ENGINEERING.. Howes, M.Inst.C.E., M.I.E.E. 
ENGINEERING DESIGN jLecturer — J. Wemyss ANDERSON, 
AND DRAWING. Assoc.M.Inst.C.E., M.1.Mech. E. 


APPLIED MECHANICS ... Lecturer—E. Brown, M.Sc., M.Eng. 

The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 

SCIENCE, ARTS, MEDICINE, COMMERCE. 
SprecraL ScuHoot of Mopern LancGuacss. 
DEPARTMENT FOR TRAINING OF TEACHERS. 

Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, © 


Leading to Degrees and Diplomas. 


Tuer SEssION 1904-5 COMMENCES OCTOBER 3, 1904. 

Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees as 
Internal or External Students of London University. 
Differential and Integral Calculus... +. Tuesday, 7-8.30. 
Differential Equations ... eve +» Tuesday, 30-9.45- 
Higher Algebra and Trigonometry Friday, 7.15-8.30. 
Kinematics and Statics... Thursday, 7-8.30. 
Hydrostatics one noe Thursday, 7-8. 30. 
Physics Lecture... Wednesday, 9-10. 
boratory, Tuesday, Wednesday, ‘and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8.30~-9.30. 
” Practical Tuesday, 7-8.30, and Friday, 7-9.45. 
Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Physics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 
Particulars of Day Classes in Science and Engineering will be found in 
the CALENDAR, post free 4$d., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THe DerarTMENT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The MICHAELMAS TERM begins on THURSDAY, OCTOBER 6. 
The Course includes full preparation for the Examinations for the 

‘Teaching Diplomas granted by the Universities of London and Cambridge. 
Full particulars on application to Miss Ropertson. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Lab s for El tary, Advanced and Honours studen::, 
ae large and ‘well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure 
Applied Chemistry and Physics, and Engineering, in rooms specia. y 
adapted for this purpose. 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


ma New Session begins Monday, October 3, 1904, 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


FACULTY OF SCIENCE.—DAY & EVENING COURSES. 
(J. E. Mackenzie, D., D.s 
H. Wren, B.A., 
ALBE*T >. Sc. 
Physics .. one Owen, B.A., B.Sc. 
Bb. W. Cuack, bse 
E. H. smart, M.A. 


Chemistry 


Mathematics G. Birt, B. Bsc 
B. RENDLE 
Botany ... one ose ~ E. FRITSCH, D. B.Sc. 
Zoology .. «~ H. W. UNTHANK, B.A., B.Sc 


Geology & Mineralogy . Gero. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.\. 
RESEARCH in Chemistry and Physics in well-equipped laboratories 
French, German, Spanish, Russian, Dutch, & Italian Classes. 

EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 
PRINCIPAL—Prof. J. Werrueimer, B.Sc., B.A., F.I.C., F.C.S. 
CIVIL AND MECHANICAL ENGINEERING—Prof. J. Muxxo, 


A.R.C.S., M.1.Mech.E. 
ECTRICAL ENGINEERING—Prof. D. Ropertson, B.Sc, 


Prof. J. WexTHEIMER, B.Sc., B.A., F.1.C., F.C.S. 
Lecturer : P. B. Sc., F.1.C., F.C.S. 

MATHEMATICS E. S. Bouton, M.A.; J. W. ‘Putsrorp, B.A. 

In addition to the above the College Staff lnchades seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, a Dynamo Room, an Engine House, and an 
extensive Electric Light Installation. 

COURSES for CIVIL, MECHANICAL and 
ENGINEERS, CHEMISTS, ARCHITECTS, and BUIL 

UNIVERSITY of LONDON—COURSES for ATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 

Fee, Ten Guineas a Year. 

Calendar (6d.) or short Prospectus (free) on application to th 
REGISTRAR. 


THE SIR JOHN CASS TECHNICAL 


INSTITUTE, 
STREET, ALDGATE, 
Princi Cuartes A. Koun, M.Sc., 8.35. 


EVENI CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 
versity. 


Chemistry ... A. Koun, M.Sc., Ph.D., F.1.C. 
Physics ‘ion R. S. Wittows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 


Mathematics G. M. K. Leccert, B.A. 
Every facility for special ‘and advanced practical work in well-equipped 
laboratories both in the afternoon and evenin 
GLASS BLOWI iG. 
A series of Courses of Instruction will be given during the Session by 
Mr. A. C. Cossor. 
NEW SESSION begins MONDAY, SEPTEMBER 26. | 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 4 
For details of the Classes apply at the Office of the Institute, or *y 
letter to the 
W. H. DAVISON, M.A., Clerk to the Governing Body. 
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NORTHAMPTON INSTITUTE, 
CLERKENWELL, LONDON, E.C. 
ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 
FULL DAY COURSES in the theory and practice of the above subjects 
will commence on Monday, October 3, 19044. ENTRANCE EXAMIN.- 
ATION on Wednesday and Thursday, September 28 and 29. The 
courses for Mechanical and Electrical Engineering include periods spent in 
commercial workshops, and extend over four years. They also prepare for 
the degree of B.Sc. in Engineering at the University of London. Fees for 

either of these courses, £15 per annum. 
In Horological Engineering and Watchmaking, _ attention is paid 
to the principles and design o' and methods for 


‘ — ning production, and in the Session 1904-5 there will be AD- 
NCED COURSES. 


= COURSES IN rts. AND IN ARTISTIC 


Fall and also partial day M...., a held in these subjects. Those 
in Technical Optics cover all branches of optical work, whilst in the Artistic 
Crafts Department instruction is given in gold * and j rs’ work, 
in all kinds of silversmiths’ work and of artistic metal work in the precious 

and other metals. 
Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute, or on application to 


R. MULLINEUX WALMSLEY, Principal. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principat—T. GREGORY FOSTER, Ph.D. 

The SESSION of the =a of MEDICINE will commence on 
MONDAY, OCTOBER 3, 1 

The Examinations for the a Scholarships and Medical Exhibitions 
will commence on September 20, 1904. 

The ANNUAL DINNER of the Past and Present Students of the 
Medical Faculty will take place at the Hotel Cecil on MONDAY, 
OCTOBER 3, at 6.30 for 7 p.m. The Chair will be taken by Joun 
Tweepy, Esq., President of the Royal College of Surgeons. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 45,000 Out- 
patients are treated during the year. fhirty-<ix Appointments, eighteen 
being resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the Secretary, University College, Gower Street, W.C. 


SIDNEY MARTIN, M.D., F.R.S., Dean. 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION, 
PRELIM. SCI. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. and 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are held at 
University Tutorial College (London Branch of University Correspondence 
College). 300 successes were gained at London University last Session by 
U.T.C, students. 

Prospectus, post free, from the Vice-Principat, University Tutorial 
College, Red Lion Square, Holborn. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Architecture, Medicine and Theology, at Composition Fees, 
or students may attend the separate classes. 

Preparation for all Examinations of the London University. 

Michaelmas Term commences for Medicine on October 3; for Arts, 
Science, Engineering, October 5; Theology, October 7 

For and all apply to the” SECRETARY, King's 
College, Strand, W. 

WOMEN’S DEPARTMENT, KENSINGTON. 

Michaelmas Term commences October 10. 

Apply to the Vice-PrinctPaL, 13 Kensington Square. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 3. 

The ——. occupies one of the finest sites in London, and contains 602 
Beds, of which about 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chi can be 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. : J 

J. H. FISHER, B.S.Lond., Dean. 


For other Scholastic Advertisements, see pages cxcviii and 
ccii, also page ii of Supplement. 


The late Dr. ISAAC ROBERTS, 


F.R.S., F.R.A.S. 


THE Telescopes and General Apparatus used for 
the production of his famous celestial photographs 
are to be sold. Also the Observatory, House and 
Grounds (about 44 acres in extent). Delightfully 
situated, 800 feet above sea-level, with magnificent 
views. The whole to be disposed of as it stands; 
or the Telescopes and Apparatus may be sold 
separately. On view at any time. 


For particulars apply to Mr. W. S. FRANKS, 
F.R.A.S., Starfield, Crowborough, Sussex. 


GLEW's SCINTILLOSCOPE 


(PATENT). 

Shows a magnificent display of scintillations, 
showers of sparks, direct from the mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the Spinthariscope. The Scintilloscope 
rivals the most delicate Electroscope as a detector 
of Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 
ducing the terrific bombardment causing this beautiful display. 

Glew’s Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6d., Post free, 
U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Tcintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active supplies of every description, on Sale or Hire. 

romide, 1,800, meee units on hire for lectures. 
National Telephone 1787 Hop, London 
F. HARRISON GLEW. Radiographer (Silver Medalist, Paris, 1900), 
56 Clapham oad, London, S.W 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


“THE NEW ONE-PLATE 
REPEATING BACK, 


secures three-colour negatives with the 
ease and certainty of an ordinary 
photograph. The best 
appliance for all-round 
work. Prices, complete 
with filters, from 90/- 


Radium 


De® Send for New Booklets, post free to readers of ‘‘ Nature,” 
or call and see results ohtained by amateurs. 


See Stand at ROYAL PHOTOGRAPHIC SOCIETY’S EXHIBITION, 
New Gallery, Regent Street, where a NEW ONE-PLATE, ONE- 
LENS, ONE-EXPOSURE CAMERA is on view. 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq,., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 


with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 


is of course a great acqui- 


sition as a light gatherer.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, #5 10s. No. 10, £6. No. 12,86 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


PATENT PRISM BINOCULAR. (x 


ROSTRON'S OPTICAL LAMP | 


(PATENT). 
FOR THE USE OF STUDENTS. 


DIAPHRAGMS 


The advantages of this Lamp are as follows :— 


. It brings toa white surface on the bench a line of light 
which may be considered the path of a ray of light 

2. The laws of Reflection and Refraction are obvious 

She of No imagination is 

required as in ** Pin’’ experiments. 


3. It gives a source of light of desired shape and 
screens it efficiently. 
4. It is convenient in size and adjustments and no 


focussing is required, and it is coupled in place 
ot the Bunsen burner. 
5. It serves instead of all Screens (except image), their 
Stands, Pin-hole Camera, and Lamp and Scale for 
Mirror Galvanometer. 


VICTORIA BRIDGE, 


MANCHESTER. 


eH and the principle of 

VIRTUAL WORK, 

The apparatus 
Ho} illustrated has 


two plungers, 
one having four 
times the 
effective area of 
the other. 
These plungers 
are without 
packing, while 
the fluid used is 
oil, so that 
static friction is 
reduced 
toa minimum. 
Scales are 
provided for 
comparing the 
displacements, 


PRICE 
COMPLETE, 


£6 10 0. 
The Cambridge Scientific Instrument Co., Ltd. 


Head Office and Works: CAMBRIDGE, 
where all correspondence should be addressed. 


London Showroom: 92 HATTON GARDEN, E.C. 


FLUID PRESSURE 


BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
| by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 


&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, Geology, 
Physical on and Zoology. 
PHILOSOPHY and LOGY. Late-t 
ARCHAOLOGY. 


Recent Research, Family Histories, &c. 

MYTHOLOGY, Folk Lore and Primitive Culture. 

MODERN HISTORY. British, Colonial and Continental. 

BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 

All branches of General Literature fully represented 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full index, 630 pp., price 1s. 6d. 
TERMS. 
Town Subscribers. 

ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 218. Books of Past Seasons only, Ye«rly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 

THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s.; Yearly 42s. 

Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR VOLUMES, Quarterly 14s.; Halt-Vearly 24s. ; Yearly 42s. 
(Parcel Post Exchanges.) 
ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Su: scriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free 10 any address. 
MUDIE’S LIBRARY, LTD. 
Head Office: 30 NEW OXFORD er 

Branch {241 Brompton Roan, 
Offices (48 QUEEN VicTORIA STREET, 


NDON. 


of 


Lor 


a) 
\ 
— | ime 4: 
comm 
POLY 
j SPOT 
THE 
w 
wt 
HOSP 
\ 
3; 
: 
| 


SEPTEMBER 22, 1904] 


NATURE 


cci 


APPS, 


STRAND, LONDON. 


433 


MANUFACTURER of Pat Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOINTLESS SECTION COILS, my system of 1868, to order, ro in. Coils 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 

Maker and Designer of the following Coils :— 

POLYTECHNIC, 29 in. spark. 

SPOTTISWOODE, 44 in. spark. 

THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless ‘Telegraphy. 

NEW TRIPLE POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fgguentes | adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, 

HIGH FREQUENCY sovamaes of my newest models. 


PRICES per return post. 


RADIUM 


BROM. 


POLONIUM. 
RADIOACTIVE ORES. 


Bar. Plat. Cyan. Screens. 
Do. Large Crystals. 
&c., &c., &c. 


ALL AT REASONABLE PRIGES AND PUREST QUALITY. 
ARMBRECHT, NELSON & CO., 


71 & 73 Duke Street, 


Grosvenor Square, London, W. 
PHONE : 4942 GERRARD. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY WORK, 


of the highest degree of efficiency 


at moderate prices. 


ILLUSTRATED PRICE LIST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


PARIS, 


POST 


BRUSSELS, ROME. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

be easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
and 8 inches in diameter. 
t begins to liquefy air in from 6 to 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 
BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


<= SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 

Showing the Scintillations of Radium. 
PRICE WITH LENS —_ £1 1s. 

As MicroscopgE SLIDE... . 10s. 6d. 
| ga Nature says: ‘‘ The instrument is very satis- 

factory, and shows the scintillations wonderfully well. 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


For Photography, Unsurpassed for fine definition 
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EAST HAM TECHNICAL COLLEGE. 
SECONDARY SCHOOL FOR BOYS AND GIRLS. 


The Committee invite applications for the following Appointments to be 
made in connection with the above newly erected School, which is to be 
opened in January next. 

CHEMISTRY MASTER. Salary £175. 

PHYSICS MASTER. Salary £175. 

MATHEMATICAL MASTER. Salary £150. i 

The Masters may be required to teach both in the Day School and in the 
Evening Classes, but the total number of teaching hours will be reasonable. 

Applications, which must be made, on the printed forms to be obtained 
from the undersigned, should be sent in on or before October 1 to 

W. H. BARKER, B.Sc. 

Town Hall, East Ham, E. 


BOROUGH of SWINDON EDUCATION 
COMMITTEE. 


SWINDON & NORTH WILTS TECHNICAL SCHOOL. 
Principac—G. H. BURKHARDT, M.Sc. 

In consequence of the ugetonnes of the present Lecturer to the Head 
Mastership of the Science Department of the Maidstone Technical School, 
the Committee require the services of a LECTURER IN PHYSICS ata 
salary of £150 a year. 

Forms of application, which must be returned by October 3, may be had 


from 
W. SEATON, Secretary. 
Education Office, Town Hall, Swindon. 
September 19, 1904. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Council of the Durham College of Science, Newcastle-upon-Tyne, 
are ready to receive applications for the office of PRINCIPAL of the 
COLLEGE, vacant by the lamented death of Dr. Gurney. 

The successful candidate will be expected to possess a distinguished 
University record. His duties will largely consist in administration and in 
organising educational effort in connection with the College. 

alary, £1,000 per annum. 

Applications to be sent in to the Secretary of the College before 

September 30, 1904. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 


JUNIOR DEMONSTRATORSHIP IN PHYSICS. 

‘The Council invite applications for the post of JUNIOR DEMON- 
STRATOR in the Department of Physics at the above College. 
Applications and testimonials should be sent to the undersigned, from 

whom further particulars can be obtained, not later than October 15, 1904. 


T. MORTIMER GREEN, Registrar. 


September, 1904. 


WANTED, A STUDENT-DEMON- 
STRATOR IN BIOLOGY AND PHYSIOLOGY on four after- 
noons and evenings a week. Small salary. Good opportunities for 
working for a Science Degree.—Apply, with qualifications, to 
Principat, Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, - >} great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. as to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Cheap Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Postage, 4¢. Small Illustrated Catalogue, roo pages, free, 5d. List 

60,000 Slides and 300 Lecture Sets, Science same Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free, GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


MACMILLAN & CO’S LIST. 


THIRD AND CHEAPER EDITION NOW READy. 
THE SCENERY OF ENGLAND ANp 
THE CAUSES TO WHICH IT IS DUE. By the Right Hon. Lory 
AVEBURY, F.R.S., D.C.L., LL.D. With numerous Illustrations 
Crown 8vo. 6s. 
GUARDIAN.—“ Those who are already aquainted with the author's 
‘Scenery of Switzerland’ may rest assured that he has not treated hj: 
native land with less skill and success.” 
NEW AND REVISED EDITION. | 
PHYSIOGRAPHY. An Introduction to the 
Study of Nature. By T. H. Huxrey. Revised and partly Re-written 
by Prof. R. A. GREGORY. With 301 Illustrations. Globe 8vo. «5. 64 
GUARDIAN.—“ The work in its new form deserves to be y armly 
welcomed.” 
TABLES FOR QUALITATIVE CHEMI. 
CAL ANALYSIS. Arranged for the use of Students. By 
A. LIVERSIDGE, M.A., LL.D., F.R.S. Super-royal 8vo. 4s. €/, net 
PHARMACEUTICAL JOURNAL.—“ The tests given by the autho, 
have been well selected and the matter is clearly arranged. . . . Any 
student who buys this work will find that he has a helpful and clear guid. 
to the processes of qualitative chemical analysis.” 


NEW WORKS ON GEOMETRY TO MEET THE 
NEW REQUIREMENTS. 
PART VI. NOW READY. 


A SCHOOL GEOMETRY. 

By H. S. HALL, M.A., and F. H. STEVENS, M.A. 

Crown 8vo. 

This work is based upon the recommendations of the Mathe. 
matical Association, and will be found to satisfy the require. 
ments of University, Local, London Matriculation, Army, 
Navy, and other examinations. In particular, the suggestions 
recently proposed by the Cambridge Syndicate have been 
carefully considered, 

Parts I. and II.—Part I., LINES AND ANGLES, RECTILINEAL 
Ficures. Part II., AREAS OF RECTILINEAL Ficurgs 
(Containing the Substance of Euclid Book I.). 1s. 6¢. 

Part III.—CircLes (Containing the Substance of Euclid, Book 
III., 1-34, and part of Book IV.). ts. 

Parts I., Il. and III. 2s. 6d. 

*,* This volume exactly suits the requirements of the New Syllabus for 
the King's Scholarship Examination. 

Part IV.—SQUARES AND RECTANGLES, GEOMETRICAL 
EQUIVALENTS, OF CERTAIN ALGEBRAICAL FoRMULZ 
(Containing the Substance of Euclid, Book II. and Book 
III., Props. 35-57), sewed, 6d. 

Parts I-IV. 3s. 

Parts III. and IV.—Containing the Substance of Euclid, 
Books II. and III. and part of Book IV. 1s. 6d. 

Part V.—Containing the Substance of Euclid, Book VI., with 
Additional Theorems and Examples. Is. 6d. 

Parts I.-V. 4s. 6d. 

Parts IV. and V.—Containing the Substance of Euclid, Book II., 
Book III., 35-37, and Book VI. 2s. 

Part VI.—Containing the Substance of Euclid, Book XI., 1-21, 
together with Theorems relating to the Surfaces ani 
Volumes of the Simpler Solid Figures. 1s. 6d. 


A NEW GEOMETRY FOR SCHOOLS. 
By S. BARNARD, M.A., Assistant Master at Rugby School, late 
Fellow and Lecturer at Emmanuel College, Cambridge; and J. M. 
CHILD, B.A., Cantab., Lecturer in Mathematics, Technical College, 
Derby. Crown 8vo. 4s. 6d. 

A NEW GEOMETRY FOR JUNIOR 
FORMS. By S. BARNARD, M.A., and J. M. CHILD, B.A, 
Cantab. Crown 8vo. 2s. 6d. 

*,* This volume contains all the Practical and Theoretical Geometry 
required for a pass by Junior Candidates in the University Locals. 

A NEW GEOMETRY FOR SENIOR 
FORMS. By S. BARNARD, M.A., and J. M. CHILD, B.A 
Crown 8vo. 

PART IV. READY NEXT WEEK. 

THEORETICAL GEOMETRY FOR 
GINNERS. By C. H. ALLCOCK, Senior Mathematical Master 
at Eton. Parts 1., II., II1I., and IV. Globe 8vo. 1s. 6d. each. 

PRACTICAL GEOMETRY FOR BE- 
GINNERS. By V. te NEVE FOSTER and F. W. DOBBS, 
Assistant Masters at Eton College. Crown 4to. 2s. 6d. 

PRACTICAL EXERCISES IN _ GEO- 
METRY. By W. D. EGGAR, M.A., Assistant Master at Eton 
College. Revised Edition, with Answers. Globe 8vo. 2s. 6d. 


MACMILLAN & CO., LIMITED, LONDON. 
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Sale by Auction. 


NATURAL HISTORY SPECIMENS OF ALL KINDS, 
CABINETS, &c. 


TUESDAY, SEPTEMBER 27, ar 12.30. 
MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C., several Private 
Ce ilections of Birds’ Eggs in fine condition with full data, and contain- 
ing many rare and valuable specimens. Also Mahogan and other 
Cabinets for Eggs and Insects. British and Exotic pidoptera, 
exceptionally fine specimens of Heads and Horns of Big Game from 
various collections, &c. 
in view day prior ro to 5, and morning of sale. 
Catalogues on application. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting ules +9 Liberai Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 38sr. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CoO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


CRUISES 
O. P. L. FOR AUTUMN. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons register, from Marseilles, rst October. 
1 DAYS for 15 Guineas and upwards, to 
SICILY, CORFU, GREECE, &c., 


CORSICA, 
1 4 DAYS for 12 


SICILY, ITALY, &c., 


Guineas and upwards, leaving Marseilles 
22nd October. 


Managers {¥, GREEN & CO. ead Offices : 
ANDERSON, ANDERSON & CO.} Fenchurch Avenue. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Higher 

1, thorough acquaintance with Modern Lan esearch, 
Revision, Translation. Scale of charges on sppltcation, ae Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS q 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL ; 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. | 
N.B.—For Excellence ont Supertents of Cabinets and 


Appara fe permit a 
A LARGE ue OF INSECTS, BIRDS’ EGGS 


AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen et 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) i 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/+; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ H. s, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH \ 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— : 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Teali Caryophyliia, Alcy- 
onium ; *Hormiphora (preserved); Leptoplana Lineus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella Lepas, Os, 
Gammarus, Ligia Nebalia, Carcinus; Patella, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE,—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial | 
The telegraphic — of Nature is ‘* Puusis,’? LONDON. ; 


Communications to the Editor, 
SUBSCRIPTIONS TO “* NATURE.” 


& s. d.|Toacu Places Asroap:— s. d. 
Yearly . 1 8 o Yearly 6 
Half-yearly . om 6 Half-yearly . 6 
‘Quarterly o 7 6 Quarterly 0 8 o 


* The first line being in heavy type is charged for as Two Lines. 


CHARGES FOR ADVERTISEMENTS. 

£24. Le 

“ «Three Lines in Column o 2 6| Quarter Page, or Halt hy 

Line sc ° 9 aColumn . 115 
ne Sixteenth Page, or ig’ thCol. 10 o 

One Eighth Page, or Quarter Half a Page, oraColumn 3 5 

o 18 6| Whole Page. . . 6 6 


Column 


Cheques and Money Orders payable to MACMILLAN «<& CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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THE STEREOSCOPIC COMPANY'S 
ARTIST’S 

REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . 


The Ideal Camera he BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 


STUDIES, ARCHITECTURAL & GENERAL WORK. | 


Write for full particulars from . . . 


THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


'TOWNSON & MERCER) 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BISHOPSGATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


MEASURING TEMPERATURES 
FROM 


900° C. upwards. 


WANNER PYROMETER (without smoked glass 
arrangement), for measuring temperatures from 
900° C. to 2,000° C., standardised, with adjusting 
arrangement and storage battery, £21. 

Ditto (with smoked glass arrangement), for 
temperatures from 900° C. to 4,000° C., standardised, 
with adjusting arrangement and storage battery, 
£30. 

If tested by the Physical-Technical Institute, 
Charlottenburg, £1 10s. extra. 


Sole Agents for United Kingdom : 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from Rough Sketch, 
as executed by us for many years for London University, Owens College, Manchester, and 
the principal Institutes throughout the Kingdom. 


LISTS :—Chemical Apparatus — Chemicals — Balances — Assay — Thermometers — Electrical 


Apparatus—Focus Tubes, X-Ray, and Wireless Telegraphy Apparatus—or SPECIAL 
WHOLESALE ( for Quantities)—free on application. 


C. E. MULLER, ORME & CO., Ltp., 148 HIGH HOLBORN, LONDON. 


WE MAKE A SPECIAL FEATURE OF 


ISENTHAL & CO., 85 MORTIMER STREET, LONDON, W. 


CONTRACTORS TO THE ADMIRALTY," WAR, INDIA, AND COLONIAL "orrices, &c. 


INDUCTION COILS 


(up to 60 inches spark) for 


SCIENTIFIC RESEARCH WORK 


and RADIOGRAPHY. 


‘Wound on the multi-sectional principle (one 
layer spirals) with adjustable condenser anid 


adjustable primary. 


SEVERAL or SUCH COILS ARE IN HAND. 


Printed by Richarp CLay anv Sons, Limrrep, at 7 & 8 Bread Street Hill. Queen Victoria Street, in the City of Lendon, and published by MacmrttaN 
anb Co., LiMiTED, at St. Martin's ‘Street, London, W.C., and THe MacmiLian Company, 66 Fifth Avenve, York.—THurspay, Sept. 22, 1904. 
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A WEEKLY ILLUSTRATED JOURNAL. ¢ OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-WorDSworRTH. 


"No. 1822, VOL. 70] 


THURSDAY, SEPTEMBER 29, 1904. 


[PRICE SIXPENCE. _ 


~~ Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE ‘*NEWTONIAN” 
UNIVERSAL SCIENCE LANTERN 


(IVES & NEWTON’S 
PATENT). 


OPTICIANS TO 
THE KING 


Complete for Slides, Microscopic Objects,and Spectra. 
Price £18. 


For Lecturers on Light, Colour, and Colour Photography, &c. 
Sole Makers: NEWTON & CO.,3 FLEET STREET, LONDON. 


AND THE 
PRINCE OF WALES. 


REYNOLDS & BRANSON, Lt. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND BENCH, illustrated above, as 
to National Physical La —y Teddington, fitted for Gas, W 
and Electricit 
Catalogue of Chemical and Physical , are 350 ff. and 1200 
Illustrations, free on application. 
Desicns OF BENCHES AND FITTINGS TO SUIT ALL Saqomaneneres. 
14 COMMERCIAL STREET. LE 


THE NEW BOOK 


PRICE ONE SHILLING. 


original description of the principles and 
“the otographic lens. with the 

latest workshop method 
Then there follows a series of chapters on practical 
pheteqvaghy and the effect of lenses on results. The 
are discussed and compared by means of 
jagrams. Also an appendix on the Gauss 
and on a new gam of) ens testing. The book 

is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION DE LUXE, 3/6 POST FREE. 
R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 


For the Weather and for Measuring Heights. 


POCKET HYGROMETERS 
For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 
TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 
Illustrated Price Lists Feee os by Post to all Parts of the 


GOERZ, ZEISS, and other principal makes of Prism 
Binoculars stocked. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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THE UNIVERSITY OF LIVERPOOL. 


SESSION 1904-5 COMMENCES OCTOBER 3. 
FACULTY OF ENGINEERING. 
THE VICE-CHANCELLOR 
CAREY. 
Dean—J. WEMYSS ANDERSON. 
PROFESSORS AND LECTURERS. 


Harrison Professor—H. S. Hete-Suaw, 
ENGINEERING ... wwf LL.D., F.R.S., M.Inst.C.E. 


MATHEMATICS Professor F. S. Cargy, M.A. 

« 


RAILWAY Professor—J. A. F. AsPINAaLL, 


st.C.E. 
MUNICIPAL Associate Professor—J. A. Bropig, 


NGINEERING ... Inst.C. 

MUNICIPAL ELECTRICALfAssociate Professor—A. BROMLEY 
ENGINEERING... Hotmes, M.Inst.C.E., M.1.E.E. 
ENGINEERING _DESIGN{Lecturer— J. Wemyss ANDERSON, 
AND DRAWING... Assoc. M.Inst.C.E., M.1.Mech. E. 

APPLIED MECHANICS .... Lecturer—E. Brown, M-Sc., M.Eng. 

The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 


UNIVERSITY OF BIRMINGHAM. 
aculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


ScHoot oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


THE SESSION 1904-5 COMMENCES OCTOBER 3, 1904. 

Att Coursgs AND DEGREES ARE OPEN TO BOTH MEN AND WomMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting R Wo 
with a qualified Woman 


Graduates of other Universities may, after two years’ stud research, 
take a Master's Degree. ” 


Sylabuses with all information will be sent on application to the 
SecrETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees as 
Internal or External Students of London University. 
Differential and Integral Calculus... «. Tuesday, 7-8.30. 
Differential Equations _... ove ove Tuesday, 8.30-9.45. 
Higher Algebra and Trigonometry «. Friday, 7.15-8.30. 
Kinematics and Statics ... ove Thursday, 7-8.30. 
Hydrosiatics ovo Thursday, 7-8. 30. 
Physics Lecture... oe ove Wednesday, 9-10. 
»» _ Laboratory, Tuesday, Wednesday, and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8.30-9.30. 
” Practical «. Tuesday, 7-8.30, and Friday, 7-9 45. 


Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Physics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 

Particulars of Day Classes in Science and Engineering will be found in 
the CALENDAR, post free 4}d., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


° B.Sc. HONOURS COURSE IN PHYSIOLOGY. 

The above course will be held in the Physiological Department, University 
College, during the ensuing Session. It will include a practical study of 
Experimental rhysiology, Physiological Chemistry and Histology, and will 
occupy 5 days a week. It is open only to those who have passed the 
Int.M.B. London, or who have taken courses corresponding to those 
required for that Examination. 

Any persons intending to join the course should send their names as 
early as possible to Professor STARLING. 

WALTER W. SETON, M.A., 


me New Session begins Monday, October 3, 1904. 


BIRKBECK COLLEGE, 
BREAMS BUILDINGS, CHANCERY LANE, E.c. 
_ FACULTY OF SCIENCE.—DAY & EVENING COURSTS, 


J. E. Macxenzir, Ph.D., D.Sc. 
| Chemistry eee H. Wren, B.A., B.Sc. 


Avsert Grirritus, D.Sc. 

. H. Smart, M.A. 

Mathematics oe ove “iW G Burr, B A B.Sc 

A. B. Renpie, M.A., D.Sc. 
Botany. Frirscu, Ph.D., B.Sc. 
Zoology ... H. W. UntuHank, B.A., B.S; 
Geolo & Mineralogy Ggo, F. Harris, F.G.S. 


Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratorie: 
French, German, Spanish, Russian, Dutch, & Italian Classes, 

EVENING CLASSES also in Biology, Physiology, Practical Geome:ry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST.,; MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PrinciPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


Michaelmas Term begins Monday, October 3rd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

ee d .LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Se., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all C ial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


SOUTH-WESTERN POLYTECHNIC, 


CHELSEA, S.W. 


MATHEMATICS AND PHYSICS. Besides the complete courses need- 
ful for internal students of the University, there will be a series of 
lectures on Physics by the Principat on Saturday mornings, 10-11, 
followed by practical work, free to all teachers ; and special courses of 
honour grade in Rigid Dynamics, Geometrical Optics, and Higher 
Algebra on Monday evenings. 

ENGINEERING. Motor Car Class suitable for those who wish to 
tecome Chauffeurs ; Tuesday evenings, 7-10. Mechanical Engineering 
Laboratory for Senior Students in Strength of Materials, Heat Engines 
and Hydraulics; Wednesday evenings, 7.30-10. History of Archi- 
tecture ; Monday evenings, 7-9.30- 

CHEMISTRY. A complete evening course is arranged for the Honours 
‘' B.Sc. degree in Chemistry under the direction of Messrs. J. B. 
Coteman, A.R.C.Sc., F.I.C., J. C. Crocker, B.A. (Cantab.), and 

F. H. Lowe, B.Sc. (Vict.). This course includes special series of 
lectures on Advanced Organic Chemistry and Higher Physical 
Chemistry with corresponding laboratory work. 

BOTANY, HONOURS B.Sc. IN BOTANY. A Course of Lectures for 
External and Internal Students will be given by Mr. T. G. Hit, 
A.R.C.Sc., F.L.S., on “* Adaptations Exhibited by Plant Life in Water 
as opposed to Life in Air.” A special subject for 1905, on Thursday 
evenings, commencing October 6, 1904. 


BACTERIOLOGY and PATHOLOGY. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 
Professor—R. T. Hew.ett, M.D., M.R.C.P., D.P.H. 
Demonstrator—H. S. B.A., M.B., P.H 


A Post-graduate Class in Bacteriology for Medical Practitioners, 
Vetetinary Surgeons, Analysts and others, and for the Diploma in 
Public Health, will commence on October 3, but Students may enter 
at any later time. . 
Instruction is also given in the Bacteriology of Fermentation, in 
Chemical Bacteriology, and in Clinical Pathology. ~ : 

A Course of Lectures on Pathology for candidates for the M.B. and 
other examinations will be given by Professor HEWLETT on Tuesdays an! 
Thursdays at 9 a.m., commencing October 6. Fee £2 2s. 

For full particulars of these and other Classes and of the facilities for 
Private Study and Original Research, apply to the ProrEssor. 

Prospectus may be obtained from the SECRETARY. 


Acting Sécretary, 


‘For other Scholastic Advertisements, see pages ccviii and ccix. 
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THE LIGHT-RUNNING 


YOST 


TYPEWRITER. 


NOTED FOR ITS BEAUTIFUL WORK. 


lilustrated Booklet post free. 


THE YOST TYPEWRITER CO., Lo., 
HEAD OFFICE: 
50, HOLBORN VIADUCT, LONDON, E.C. 
Branches in all large towns. 


ABLOID 
PROTOGRAPAIC 
CAEMICALS | 


NO WEIGHING 
NO MEASURING 
NO WASTE 


TRADE 
MARK 


ALWAYS READY 

ALWAYS ACCURATE 
="TABLOID’ 


Sold by all Chemists 
and Dealers. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


The late Dr. ISAAC ROBERTS, 


F.R.S., F.R.A.S. 


THE Telescopes and Generel used for 
the production of his famous celestial photographs 
are to be sold. Also the Observatory, House and 
Grounds (about 44 acres in extent). Delightfully 
situated, 800 feet above sea-level, with magnificent 
views. The whole to be disposed of as it stands; 
or the Telescopes and Apparatus may be sold 
separately. On view at any time. 


For particulars apply to Mr. W. S. FRANKS, 
F.R.A.S., Starfield, Crowborough, Sussex. 


MICROSCOPIC SLIDES, &c. 


See Micro. Editor's note June No. of “ Knowledge.” 

COLLECTOR wishes to dispose of a quantity of Slides, new and very 
fine, suitable for Students or Exhibition purposes, by Mr. Hornevt, of the 
Jersey Station. 

MARINE — Sections of Actinozoa, Hydrozoa, 
Mollusca, Balanoglossus, &c. Bi NICAL—Sections of Flower and 
Leaf Buds, Leaves, Stems, &c. PATHOLOGICAL Haran Foetus, &c. 
Prices from 3d. each. Lists free. Microscopes and all accessories, 
dissecting knives and scissors, new, at less than half-price. Half-plate 
Camera, all movements. Three lenses, collection of shells. 

Apply—Mr. H. CLARKE, 104 LEADENHALL STREET, LONDON. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE 
REPEATING BACK, 


secures three-colour negatives with the 
ease and certdinty of an ordinary 
photograph. The best 
appliance for all round 
work. Prices, complete 
with filters, from 90/- 


Send for New Booklets, post free to readers of ‘‘Nature,” or 
call and see results ohtained by amateurs. 
@@ See Stand at ROYAL PHOTOGRAPHIC SOCIETY’S EXHI- 
BITION, New Galiery, Regent Street, where a NEW ONE-PLATE, 
ONE-LENS, ONE- EXPOSURE CAMERA is on view. 


SANGER-SHEPHERD & C0O., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL—Prof. J. Werraeimer, B.Sc., B.A., F.LC., F.C.S. 

CIVIL AND MECHANICAL ENGINEERING—Prof. J. Munro, 
A.R.C.S., M.i.Mech.E. 
au ENGINEERING—Prof. D. Ronertson, B.Sc., 

-L.E.E. 

CHEMISTRY—Prof. J. Wertueimer, B.Sc., B.A., F.1.C., F.C.S. 

Lecturer: G. P. B.Sc., F.L.C., F.C.S. 

MATHEMATICS—E. S. Boutton, M.A.; J. W. Putsrorp, B.A. 

In addition to the above the College Staff includes seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, a Dynamo Room, an Engine House, and an 
extensive Electric Light Installation. 

COURSES for CIVIL, MECHANICAL and ELECTRICAL 
ENGINEERS, CHEMISTS, ARCHITECTS, and BUILDERS. 

UNIVERSITY of LONDON-—-COURSKS for MATRICULATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 

Fee, Ten Guineas a Year. 

Calendar (6a@.) or short Prospectus (free) on application to the 
REGISTRAR. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Also preparation for the B.Sc. Examination of London Uni- 


— c A. Koun, M.Sc. Ph.D., F.1.C 
HARLES A. Koun, M.Sc. 
Chemistry .. «=. and H. BuRRows, A.R.C.S., Ph.D., F.LC. 
Physics we ose R. S. Wittows, D.Sc., M.A. 
Metallurgy ... (C. O. Bannister, Assoc. R.S.M. 
Mathematics aes G. M. K. Leccetrt, B.A. 


Every facility for special and advanced practical work in well-equipped 

laboratories both in the afternoon and evening. 
NEW SESSION began MONDAY, SEPTEMBER 26. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE BOROUGH POLYTECHNIC INSTITUTE, 
103 BOROUGH ROAD, S.E. 
(7 minutes from Westminster, Waterloo and Blackfriars Bridges.) 
EVENING CLASSES : Lectures and Laboratory Work in the following 
Courses, OCTOBER 3. 1904 :— 
CHEMISTRY.—F. Motitwo Perkin, Ph.D., assisted by H. B. 
Law, B.Sc., and A. J. Hate. 
INORGANIC, Elementary, Advanced, Honours and Special, on Mon- 
days, Tuesdays, Wednesdays, Thursdays and Fridays. 
RGANIC, Elementary, Advanced and Honours, on Mondays, Tues- 
bes Wednesdays, Thursdays and Fridays. 
LECTRO-CHEMISTRY.—Lectures—Fridays, 7.30 to 8.30; Labora- 
tory Work—During the day, times to be arranged. 
ATURDAY MORNING CLASS for PRACTICAL CHEMISTRY, 


9-30 to 1. 

ELECTRICITY AND HENpERSON, D.Sc., 
A.1.E.E., assisted by H. S. Saunpers and H. Nutron. Elementary, 
Sane and Honours Courses. Lectures and Laboratory Work on 

ondays. 

ELECTRICAL AND MAGNETIC MEASUREMENTS.—Fridays, 
7-30 to10. This Course is intended for Electrical Engineers, Instrument 
Makers, and others engaged in Electrical Work. 

Prospectus, giving particulars of the above and 200 other classes, can be 
obtained on applicat on to 

C. T. MILLIS, Principal, Education Department. 


BATTERSEA POLYTECHNIC, S.W. 


PrRiINcIPAL—SIDNEY H. WELLS, Wu.Sc., 
A.M.I.C.E., A.M.I.M.E. 

TERM began on MONDAY, SEPTEMBER 26. 

Day and Evening Courses in preparation for London University Science 
and Engineering Degrees under recognised Teachers. Matriculated 
seufente attending these Courses are registered as Internal Students of the 

niversity. 


Mechanical Engineering ... Principat and Botton, 


A.R.C.S., A.M.I. 
Electrical Engineering an {4 G. Cooxe, M.A., 412-5. and 


Physics ons ane Tuomson, M.A., B.Sc. 
J. Witson, M.Sc., and J. L. 
Chemistry Wuite, M.Sc. 
Mathematics ... F. H. Parker, B.Sc. 


The Laboratories are also open fur Research work. 
Technical Day College Cour-es in Mechanical and Electrical Engineer: 
ing, in Architectural and Constructional work, and in Chemistry. 


Abridged Prospectus gratis on application. Detailed Prospectus id., post 
free 3¢., on application to the SecrETARY. 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 4. 
University Degrees are conferred in Arts, Law, Science, and Medicine. 
he Classes also prepare for the following professions :—Chemis:-y, 

Civil, Mechanical, and Electrical —— ining, Textile Industrivs, 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commer. ¢, 
Law, Kiedicine and Surgery. 

Lyddon Hall has been established for students’ residence. 

Prospectus of any of the above may bs had post free from the ReGistra x. 


W. F. HUSBAND, Registrar. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE Auspices or His Majesty’s GOVERNMEN’ ) 
CONNAUGIIT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF 1HE S&AMEN 5 
IlosPITAL SOCIETY.) 
The next SESSION commences on MONDAY, OCTOBER 3, 190, 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION, 
PRELIM. SCI. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. and 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are held at 
University Tutorial College (London Branch of University Correspondence 
College). 300 successes were gained at London University last Session by 
U.T.C. students. 

Prospectus, post free, from the Vice Principat, University Tutorial 
College, Red Lion Square, Holborn. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
ith by highl ualified graduates of 
Correspondence Tuition Cambridge, London 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. CHarLeston, B.A., Burlington Corre- 
pondence College, 8 Crescent Grove, Clapham, S 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Six students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C 


BOROUGH of SWINDON EDUCATION 
COMMITTEE. 


SWINDON & NORTH WILTS TECHNICAL SCHOOL. 
Principat—G. H. BURKHARDT, M.Sc. 

In consequence of the appointment of the present Lecturer to the Head 
Mastership of the Science Department of the Maidstone Technical School, 
the Committee require the services of a LECTURER IN PHYSICS ata 
salary of £150 a year. 

Forms of application, which must be returned by October 3, may be had 


from 
W. SEATON, Secretary. 
Education Office, Town Hall, Swindon. . 
September 19, 1904. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following post on the Teaching 
Staff at the Institute :— 

DEMONSTRATOR in MECHANICAL ENGINEERING. Salary, 
4120, rising by annual increments of £10 to £150. 

Candidates must have read the circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
pc envelope to the Principat, Municipal Technical Institute, West 

am, E. 

All applications must be lodged with the Principat before noon, 
October 6, 1904. 


By order of the Courcil, 
FRED. E. HILLEARY, Town Clerk. 
Education Department, West Ham, E. 


IMPERIAL DEPARTMENT OF 
AGRICULTURE, WEST INDIES. 
WANTED shortly, a RESIDENT MASTER for an Agricultura! 
School. Salary, £130 to £180, with unfurnished quarters. A graduate i 
science with experience in teaching preferred. Age not exceeding 26 


Climate healthy. Prospects good. Apply by letter to ‘* ComMIssIONER, 
Nature Office. 


For other Scholastic Advertisements, see pages ccvi and ccix. 
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CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee require the services of TWO ASSISTANT MIS- 
TRESSES as teachers of SCIENCE. Salary, £100 to £130, according to 
rye | and experience, Candidates should be qualified in Hygiene 

| Laws of Health, 

“"F orm of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

September 26, 1904. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


JUNIOR DEMONSTRATORSHIP IN PHYSICS. 


The Council invite applications for the post of yon DEMON- 
STRATOR in the Department of Physics at the above College. 

\pplications and testimonials should be sent to the undersigned, from 
whom further particulars can be obtained, not later than October 15, 1904. 


T. MORTIMER GREEN, Registrar. 


September, 1904. 


SWANSEA TECHNICAL COLLEGE. 
ASSISTANT LECTURER IN ENGINEERING. 


Aggliestions. are invited for the above LECTURESHIP. 

A good workshop and technical training is essential. 

Salary, £145: per annum. 

Further particulars may be obtained on application to the SECRETARY. 

Applications, with one set of copies of testimon‘als, should reach the 
undersigned at the earliest possible date. 


J. TREVOR OWEN, M.A., Principal. 


EGYPTIAN GOVERNMENT SCHOOLS. 


ASSISTANT MASTER wanted to teach SCIENCE (Experimental 
Physics and Chemistry) and Mathematics. Salary, about £295 per annum, 
rising to about £393 per annum. Ap’ lications, with statement of qualifica- 
tions and copies 4 testimonials, oul be sent immediately to W. A. 
Houston, Esq., St. Lely s College, Cambridge, from whom further 
information may be obtained 


QUEEN’S COLLEGE, GALWAY. 
ENGINEERING DEPARTMENT. 
An ASSISTANT in ELECTRICAL ENGINEERING is required for 
the Session 1904-5. Further information may be obtained from the 


REGISTRAR, Queen's College, Galway, to whom applications should be 
sent. 


WANTED, A STUDENT-DEMON- 
STRATOR IN BIOLOGY AND on four after- 
noons and evenings a week. Small salary. Good aged for 
working for a ‘ience with qualifications, 
PRINCIPAL, Birkbeck College, Breams Buildings, Chancery Lane, E. e 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1905) Vacancies.—Gradvates and other well 

qualified Masters seeking posts in Public and other Schools for next 

term should apply at once, giving full details as to qualifications, &c., 

to Messrs. GrirritHs, Powe. & Smitu, Tutorial Agents 

om 1833), 34 Bedford Street, Strand, London. Immediate notice 
I the best vacancies will be sent. 


A JUNIOR CHEMIST, with academic 


training and thoroughly qualified for organic research, is required in 
the Wellcome Chemical Research Laboratories. —Address, stating age, 
qualifications, &c., THe Director, 6 King Street, Snow Hill, E.C. 


Manufacturer requires assistance of Chemist 


having ‘Practical experience in Vulcanized Rubber Trade. Address— 
‘ F.S.,” care Davigs & Co., Advertising Agents, Finch Lane, Cornhill. 


FOR SALE.—Zeiss’ Microscope for mineral- 
ogical and crystallographical investigations (v. p. 115 Zeiss’ Catalogue), 
including Huyghenian eyepieces, drawing apparatus, Bertrand eye- 
piece, polarising apparatus, eyepiece for axial images, goniometer 
eyepiece, &c. Price £34, Cost 449. Scarcely used ; receipted invdice 
produced.—Apply “ D. C.,” c/o Nature, St. Martin's Street, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on ———. The Cam- 
bridge Type- writing Agency, 10 Duke Street, Adelphi, W. 


For other Scholastic Advertisements, see pages ccvi and ceviii, 


A RELIABLE IMPROVED FORM (AS FICURED) OF 


. APPARATUS 


NG BOTH 
AND SOLUTI ON 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


N.B.—This apparatus effects 
such a great saving in mate- 
rial that, where in frequent 
use, this represents quite 
£1 a year, 


DescripTiVE PAMPHLET post free. 


BREWSTER, SMITH &CO.,° Lonpon. 
DARTON & Co.., 


CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


MAKERS OF ALL KINDS OF 


METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS TO H.M. GOVERNMENT. eg 1834. 

Five Highest Awards at the Chica sition, Diplome: 

d’Honneur and Three Gold Medals a Exhibition for 
Meteorological and other Scientific Instruments. 


Illustrated Catalogue post free. 


STANDARD OUTFITS OR SINGLE INSTRUMENTS 
(with Kew Certificates, if desired). 


G. BOWRON, 
67 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 


EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Lab y ; Aberd twyth, 


Birmingham, Nottingham and Glasgow Universities ; Dedind, radford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

pe Narore says: ‘‘ Teachers requiring efficient at a low 
cost for lecture or | purposes, might consult the list with 
advantage.” 
List on application by tioning NaTURE. 


FLUORESCENT MINERAL TUBES, showi b iful effec 
produced by Waleate and other minerals, under | = “Cathode Rays. 


15/- 


EACH. 


List of Minerals and colours produced on application. Also Pitchblende- 
and Radio-active Salts. 


A. C. COSSOR, 54 Farringdon Road, London, E.C. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS .OF PHYSICS. 


AnINTRODUCTION to PRACTICAL 


PHYSICS, for use in Schools. By D. RINTOUL, M.A. 
Globe 8vo. 2s. 


A PRIMER OF PHYSICS. By B. 
STEWART. Illustrated. With Questions. Pott 8vo. 1s. 


LESSONS in ELEMENTARY 


PHYSICS. By B. STEWART, F.R.S. Feap. 
6d. QUESTIONS. By T. H. Core. Pott 


AN’ EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL —s By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 


ELEMENTARY PHYSICS AND 


CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 1s. 6d. each. 


EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 


A MANUAL OF di rary 


SCIENCE. By Prof. R. A. — and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 3s. 


INTRODUCTORY PRACTICAL 
PHYSICS FOR IRISH INTERMEDIATE SCHOOLS. 
By Prof. R. A. GREGORY and A. T. SIMMONS, B. Se, 
Globe 8vo. 2s. 


AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6a€.; or PART I.—MECHANICS, 
PROPERTIES OF .MATTER, HYDROSTATICS, 
HEAT. By Rev. J. C. P. ALDOUS, M.A. 4s. 6a. 
PART II.—WAVE MOTION, SOUND AND LIGHT. 
By W. D. EGGAR, M.A. 2s. 6¢. PART III.— 
MAGNETISM AND By F. R. 
BARRELL, M.A., B.Sc. 2s. 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W.H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL oo By C. L. BARNES, M.A. 
Crown 8vo. 


PRACTICAL PHYSICS forSCHOOLS 
and the JUNIOR STUDENTS .of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 

LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 

ELEMENTS OF PHYSICS. By 
E. L. NICHOLS and W. S. FRANKLIN, Three Vols. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. _ 6s. net each. 

On LABORATORY ARTS. By Prof. 
RICHARD THRELFALL, M.A., F.R.S. Cr. 8vo. 6s. 


MACMILLAN AND CO., LIMITED, LONDON. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B. 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. ats. 


PHYSICS for STUDENTS of MEDI. 
CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 4s. 6d. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERR\, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 

EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 
Edition, revised and enlarged. Fcap. 8vo. 35. 6a. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 6d. HEAT, separately, sewed, 1s. 

LESSONS in HEAT and SLIGHT. 
ae pan Students. By D. E. JONES, B.Sc. 

PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 


HEAT,for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 4s. 6d. 


HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 


T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised by J. ROGERSON COTTER, M.A.  8vo. 


18s. net. 

The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
C. J. JOLY, M.A. 8vo. 155. net. 

LIGHT: a Course of Experimental 
Optics, chiefly with the Lantern. By LEWIS WRIGHT. 
Illustrated. a Edition, Revised and Enlarged. 
Crown 8vo. 


PRACTICAL 1] EXERCISESinLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
By THOMPSON, F.R.S. Illustrated. 

ELEMENTARY LESSONS IN 


ELECTRICITY AND MAGNETISM. By Prof. S. 
THOMPSON, F.R.S. Feap. 8vo. 


4s. 6d. 
MAGNETISM AND ELEC. 
TRICITY FOR BEGINNERS. By H. E. HADLEY, 
PRACTICAL EXERCISES in MAG- 
NETISM AND ELECTRICITY. ByH. E. HADLEY, 
ELECTRICITY and MAGNETISM 


FOR BEGINNERS. Ry F. W. SANDERSON, M.A. 
Gl. 8vo. 2s. 62. 


A COURSE OF SIMPLE EXPERI- 


MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is. 6d. 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 cutsidiieen Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


cunpeens Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic al APPARATUS, MANCHESTER.” 
Telephone Numbher—2228. 


ELECTRICAL and EXPERIMENTAL 


GLASS BLOWING. 


HoH. 

66 HATTON GARDEN, LONDON. 
Glass Blower & ACTUAL MAKER of ad/ kinds Fd (ew and 
Vacuum Tubes,Glass Instruments, MERCURY PUMPS, &c. 

Any kiad ‘of Glass Apparatus made from sketch, or 

repaired, for Scientific Men and Laboratories. 

Lessons and Performances given here, or at Colleges, &c. 


| Apparatus for estimation of sulphur in spent oxide. 


SGIENTIFIG WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

‘**Nature”’ on application to 
the Publishers. 

ST. MARTIN'S STREET, LONDON, W.C. 


NOTICE. 


CHANGE OF ADDRESS. 
HARRY W. COX, 42: 


(ACTUAL MAKERS of Apparatus for X-RAYS, HIGH FREQUENCY, 
and all other branches of ELECTRO-THERAPEUTICS), 


s to announce that they have removed to 
New and More Extensive Premises situated 


1A, ROSEBERY AVENUE, ano 
15-21, LAYSTALL ST., LONDON, 


(Within 100 yards from Holborn Town Hall), 
and request that all enquiries be made at this 
address. 


i The change was necessitated by the 
rapid increase in the firm’s business, 
and the new workshops being fitted with 
the most recent machinery and appli- 
ances will enable them to continue to 
carry out the complete construction of 
their coils and apparatus from she raw 
material, 


ILLUSTRATED LIST, WITH INSTRUCTIONS TO 
BEGINNERS, POST FREE. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 


Edited by GEO. H. CaneaaTee. B.Sc., and R. LLOYD 
AEGER, B.A. 
Annual Subscri ‘cone Post Free to any Address. 
Dublin: EASON Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 


HIBBERT’S BALANCE. 


For measuring pole 


Unequalled as a 


strengths in C.G.S. 


units, intensity of a ORES a 
field, value of a oe 
current, &c. 


convenient Appa- 
ratus for clearly and 
efficiently teaching 
Magnetism. 


No. 1. Simple form 


No. 2. In glass ease with lever and fine adjustments 2 se 
No. 3. Similar to No. 1, but otge supports, serew adjustments, and 


levelling screws 


PRICES. 
15 0 
7100 


1100 


Write for descriptive pamphlet to the SOLE. MA KERS— 


Wz. Ge 


PYE & 


“GRANTA” WORKS, CAMBRIDGE. 


PRICE LISTS ON APPLICATION. 
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RADIUM BROMIDE 


OF HIGH ACTIVITY 


FROM STOCK, 
in 5 mg. Tubes only. 


We make a SPECIAL FEATURE of 

APPARATUS and PURE CHEMICALS 

for COLLEGES, INSTITUTES, &c. 
Write for List and Terms. 


W. MARTINDALE, 


Manufacturing Chemist, _ 
10 NEW CAVENDISH STREET, W. 


SELF-RECISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


Ba Descriptive Circular 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘“‘ Rapkin, London.” 


ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


THE 


MICHELSON ECHELON 
DIFFRACTION GRATING. 


The set of apparatus here figured is 
designed for observation of the ZERMAN 
EFFECT, &c., and is the most powerful and 
convenient apparatus for-this work, and 
for all minute Analysis of BRIGHT LINE 
SPECTRA. 


pe- PAMPHLET DESCRIPTIVE of the ECHELON GRATING POST FREE ON APPLICATION. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


SCH RONTGEN 
THE FINEST PROCURABLE FOR X-RAY WORK. 


The SRenteg ave a few Testimonials (among many) which should convince all Scientific Men of the value of these 
Plates for Special Work :— 


Prof. Dr. A. HOFFA, Institute of Orthopedic Surgery, Wurzburg :—‘ Have used your dry plates for many years, especially 
for Réntgen-Ray work, and have always found them highly 


E. H. HOWLETT, Hull :—‘ The best plates I have ever tried for Réntgen-Ray work.” 


Prof. Dr. F. KRAUSE, Chief Surgeon, Municipal Hospital, Altona:—‘‘ Our Réntgen-Ray photographs have been exclusively 
taken with these plates, and they have always behaved excellently.” 
These Plates may be obtained from Photo. Dealers, or from the Sole Agents for Great Britain: THOS. CHRISTY & CO., 
4 Old Swan Lane, London, E.C 
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Makers of 
PORTABLE all Kinds of 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable 
Condenser. and Apparatus. 
Reversing Switch. 
PRICES. 
10’ COIL FOR X-RAY Telegrams: 


10” COIL FOR WIRELESS 
Telephone: 
TELEGRAPHY, B21 A liberal discount off P 


these prices. 779 Westminster. 
{2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


** Secohm, London.”’ 


including 9 at the great Paris Exposition of 1900. 


roe “GERYK” | JAS. J. HICKS 


-] 8, 9 & 10 HATTON GARDEN, LONDON, 
Vacuum Pump. SCIENTIFIC INSTRUMENT MAKER 
(Fleuss Patent) 


| AWARDED MEDALS WHEREVER EXHIBITED, 


4 TO THE 
4 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


A mechanical pump giving WHOLESALE MANUFACTURER 


a vacuum comparable with {Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING > 
that obtained by a mercury 


{ STANDARD MERCURIAL BAROMETERS, § 


STANDARD ANEROID BAROMETERS, 
{STANDARD THERMOMETERS of every KIND, 
Used by all the leading PUMPS BOTH FOR VACUUM & PRESSURE, § 


Air Meters, Anemometers, Boiling Point agnaretun, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

Instruments, Eudiometers, Gas, Steam and Water 

Hydrometers, MICROSCOPES, Piane 

Tables, POLARIMETERS, Pyrometers, RA — > 
FINDERS, SEXTANTS, Spectroscopes, Sp 

meters, Sunshine Recorders, wi Wind 

Price from Write for Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 
£4:5:0. List F.45. 


g ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Pulsometer Engineering er 9 Prompt Attention to all Orders and Inquiries. 
Nine Eims Ironworks. Reading. ‘ per Exceptional Terms to Colleges, Institutions, &c. 
‘ 


Scientists. 


> 
Quotations submitted for Laboratory Outfits or Single Instruments. ; 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. » 
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MACMILLAN & CO.’S LATEST LIST. 


Ex - WELLS'S NEW NOVEL. 


THE FOOD OF THE GODS, AND HOW IT GAME TO EARTH. 


Crown "ise. Gilt top. 6s. 
THIRD AND CHEAPER EDITION NOW READY. 


THE SCENERY OF ENGLAND, AND THE CAUSES TO WHICH IT IS DUE. 


By the Right Hon. Lord AVEBURY, F.R.S., D.C.L., LL.D. With numerous Illustrations. Crown 8vo. 6s, 
NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Hux ey, 
Revised and partly Re-written by Prof. R. A. GREGORY. With 301 Illustrations. Globe 8vo. 45. 62. 
SCHOOL WORLD,.—* The work has been greatly improved. . Prof. Gregory’s work will be cordially welcomed, : 
only as a notable addi'ion to educational literature, but also as a worthy tribute to the memory of a great man. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged fer the use of 
Students. Bv A LIVERSIDGE, M.A., LL.D., F.R.S. Super-royal 8vo. 4s. 67. net. 
PHARMACEUTICAL JOURNAL.—* The tests ‘given by the author have been well selected and the matter is clearly 
arranged. . . . Any student who buys this work will find that he has a helpful and clear guide to the processes of qualitative 
chemical analy: sis. 


PART VI. JUST PUBLISHED. 
A SCHOOL GEOMETRY. By H.S. Hatt, M.A., and F. H. Stevens, M.A. 


Part VI.—Containing the Substance of Euclid, Book XI., 1-21, together with Theorems relating to the Surfaces and 
Volumes of the Simpler Solid Figures. Crown 8vo. Is. 6d. 
PART IV. NOW READY. 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eion. ~ Parts I., II., I1I., and IV. Globe 8vo. 1s. 6d. each. 


AN ELEMENTARY TREATISE ON GRAPHS. By Georce A. Gipson, M.A., 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


WEATHER INFLUENCES. An Empirical Study of the Mental and Physiological 
Effects of Definite Meteorological Conditions. By EDWIN GRANT DEXTER, Ph.D., Professor of Education at the 
University of Illinois. With Introduction by CLEVELAND ABBE, LL.D. 8vo. 8s. 6d. net. 


GETTING ACQUAINTED WITH THE TREES. By J. Horace McFar tan». 


Illustrated from Photographs by the Author. 8vo. Gilt top. 7s. 6d. net. 


EXPERIMENTAL ‘SCIENCE NUMBER. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. PRICE 6d. 
PRINCIPAL CONTENTS FOR OCTOBER. 

Science in the Preparatory School. By W. A. Shenstone, F.R.S.—Chemistry of Daily oe I. By 
F. R. Leyland Wilson, M.A.—Apparatus in American Physical Laboratories. (lllustrated.) By E. S. A. 
Robson, M.Sc.—The Preparation of Crystals. (Illustrated.) ‘By Albert E. Dunstan, B.Sc.—* Pedagogics ” at 
the International Mathematical Congress. By Prof. G. H. Bryan, F.R.S., Sc.D.—New Physical and 
Chemical Apparatus. (Illustrated.) By G. H. Wyatt, B.Sc., A.R.C.Sc. —Plutarch on Education. By William 
Murison, M.A,—The New Regulations for Secondary Schools. English Language and Literature. By J. H. Fowler, M.A.— 
Education at the Cambridge Meeting of the British Association. ByG. F. Daniell, B.Sc.—The Training of Secondary-School 
Teachers at the Universities. IX. University of Edinburgh.—On the Utilisation of Local Museums, with 
Special Reference to Schools. By the Rev. W. Johnson, B.A., B.Sc.—Correspondence: Experiments in Dynamics. 
By W. D. Eggar, M.A.—Discipline in the Laboratory. By Hugh Richardson, M.A., Ten-Years Science-Master, and B, T.— 
Method of Reducing Compound Practice to Simple Practice. By C. H. Cox, B.Sc.—The Girls’ School Music Union. 


By Miss Cecilia Hill. 
MACMILLAN & CO., LIMITED, LONDON. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


$ 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS. S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settiements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,00°00. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. _Stocks and Shares bought and sold. 
Apply C. F. ‘RAVENSCROFT, Secretary, 
Southampton Buildings, High Holborn, W.C. 


O.P.L. AUTUMN. 


The ORIENT-PACIFIC LINE will despatch the $.S. CUZCO, 
3918 tons register, from Marseilles, rst October. 


1 DAYS for 15 Guineas and upwards, to . 
SICILY, CORFU, GREECE, &c., 


CORSICA, SICILY, ITALY, &c., 


4 DAYS for 12 Guineas and upwards, leaving Marseilles 
1 22nd October. 


GREEN & CO. Head Offices : 
anagerS \ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For passage apply to the latter firm at 5 ex Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S 


Hinerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, mee, & Colonial Museums, &. 
Office and 8 


KELSO PLACE, STANFORD KENSINGTON, W. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70, The Moto-Photo Camera for taking the Pictures. 
illustrated Lists, 2d. 


See Mr Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6@ Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. es of 
60,000 Slides and 300 Lecture Sets, Science Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. HES, Spsciauist, 
ortimer Road, N. 


Brewster House, 82 


WATKINS & DONCASTER, 


NATURALISTS, 
AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALi 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application 
N.B.—For Exeellence and Superiority of Cabinets ana 
Apparatus, references are rmit to distinguished 
patrons, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKIN 


Birds, Mammals, &c., Preserved and Mounted by First-class Workme» 
true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do. 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Exuminations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. -Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 

Sones, Models of Crystals, &ec., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Cusrigiie, Alcy- 
onium ; "Hormiphora (preserved) ; toplana ; Lineus, A: 7 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; ry Ba anus, 
Gammarus, Ligia sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), S an Raia, &c., &c, 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


SUBSCRIPTIONS TO “ NATURE.” 


s.d.|Toavt Praces ABroap:— £€ s. d. 
tlalf-yearly , « wag Half-yearly . o15 6 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘* Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Ls. a. 
*Three Linesin Column . o 2 6] Quarter Page, or Halt 
Per Lineafter . o g| aColumn . © 


One Sixteenth Page, or Eighth Col. 10 0 
One Eighth Page, or Quarter 
Column é - o 18 6 


Halfa Page, oraColumn 3 5 o 
Whole Page . . . 6 6 0 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited, 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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IMPORTANT ANNOUNCEMENT. 
Arsonval’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England. 


Descriptive Pamphlet gratis on application from the Sole Ag Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 77° °RAY3,,NN, ROAD, 


where the apparatus may be seen working. 


re OUNTRY ERousEe LIGHTING 


FAR LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


THE MOST 
ECONOMICAL 


SYSTEM KNOWN. 


Electric C t for 100 16 1 GAS 4 F NGINE |AND, BYNAMO of fuel h usi CROS: 
ectric Curren amps can n or r hou ng a SLE 
GAS ENGINE and combined, running on a CROSSLEY SUCTION GAS PLAND. 
Full particulars and testimonials on reference to 
CROSSLEY BROS... OPENSHAWY, MANCHESTER. 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 
INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 
Induction Coils. Static Machines. 
Finmnsen Type Lamps. Light Baths. 


LONDON rotect both patients and operators 
j uring treatment. 


stoce. | RADI T Mi | sroce, 


WATSON & SONS are prepared to submit Estimates and to accept Orders for the 
above Apparatus from Hospitals, Institutions, Laboratories, Private titioners, &c 
= ==3 Operators sent to any part to instruct in the use of Apparatus supplied by us. 


Write = Illustrated Price List No. 7, post free on application. 


W. WATSON & SONS, Opticians to His Majesty's Government, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. DEPOl—78, Swanston Street, Melbourne, Australia. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
B OALLMEYvER’s BPI it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
parents ll j ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
' F| combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when mt intact. The advantage of thus being able to choose the best point of view, 

irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


| CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


UAL DALLMEYER, Ltd.,25 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by Rictarp CLay anv Sons, Limirep,-at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMiLiaN 
anv Co., Lim:rep, at St. Martin's Street, London, W.C., and Tz MacmiLtan Company, 66 Fifth Avenue, New York.—Tuurspay, Sept. 29, 1904- 
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GENERAL LIBRARY; 
UNIV. OF MICK. 
ICT BO 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-WoRDSWORTH. 


"No. 1823, VOL. THURSDAY, OCTOBER 6, 1904. 


Registered a asa Newspaper at the General Post Office.) 


NEWTON & CO.'S “VERLAG VON GUSTAV FISCHER IN JENA. 


[PRICE SIXPENCE. 
[All Rights are Reserved, 


“DEMONSTRATOR'S” LANTERN 
FOR LIMELIGHT OR ELECTRIC. 


with Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s, 


83 FLEET ST., 
LONDON. 


q The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


THIS SEASON'S 


Die Theorie der direkten Anpassung und thre 


Bedeutung 


Dr. W. Michaelsen, Die stolidobranchiaten Ascidien 


fur das Anpassungs- und D denzp Versuch 
einer methodologischen Kritik des Eiipedeen und der 
botanischen Tatsachen des Lamarckismus. Von Dr. phil. 
KARL DETTO, Assistent am botanischen Institut der Uni- 


versitat Jena. Mit 17 Abbildungen im Text. Preis: 4 Mark. 


der deutschen Tiefsee-Expe- 


dition. Mit Tafel X—XIII, LEinzelpreis: 13,—M., Vor- 


zugspreis ; 11,— 


H 


CATALOGUE OF Leuchtende Pflanzen. Eire vee 


des pflanzenphysiologischen Institutes k. deutschen 
SLIDES, &c Universit it Prag. Mit 2 Tafeln und 14 Textfiguren. 1904 
POST FREE. Preis : 6 Mark. 


Zur Kenntnis der Luftsacke bei Diomedea 
Franz Ulrich, und Diomedea fuliginosa. Mit 
Tafel XIX—XXII. LEinzelpreis: 9,— M., Vorzugspreis : 

7: 50 


Vortrage uber Descendenztheorie, a» der 


Freiburg 
i. B. Von Prof. AUGUST WEISMANN. Zweite verbesserte | 
Auflage. Mit 3 farbigen Tafeln und 131 Textfiguren. Preis: ; 

10 Mark geb. 12 Mark. 


KEISER & SCHMIDT'S | NEGRETT! & ZAMBRA’S q 
ETER 2M 
PYROM POCKET HYGROMETERS 
with direct reading Galvanometer. | rrp spEcTACLES AND FOLDERS FOR SUN AND DUST. 


POCKET BAROMETERS 
for measuring temperatures 
For Detecting Damp Beds. 
Illustrated Price Lists "Wortd: by Post to all Parts of the 


For the Weather and for Measuring Heights. 
up to 1600° C. 
P Sewage Tests for Impurities in Drinking Water. 


PARTICULARS SENT ON APPLICATION. 


GOERZ, ZEISS, and other palacipal makes o Prism 
SOLE AGENTS— Binoculars stocked, 


JOHN J. GRIFFIN & SONS, Lid.,|NEGRETTI & ZAMBRA 


20-26 SARDINIA STREET, 38 HOLBORN VIADUCT, E.C. 
LINCOLN’S INN FIELDS, LONDON, W.C. Branches—45 CORNHILL; 122 REGENT STREET. 
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MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL—Prof. J. Werrurmmer, B.Sc., B.A., F.I.C., F.C.S. 

CIVIL AND MECHANICAL ENGINEERING— Prof. J. Munro, 
A.R.C.S., M.1.Mech.E 

BLECTRICAL, ENGINEERING—Prox. D. Ropsertson, B.Sc., 


CHEMISTRY—Prof. J. Wertueimer, B.Sc., B.A., F.1.C., F.C.S. 
Lecturer: G. P. B.Sc., F.I. c., F.CS. 

MATHEMATICS—FE: S. Bourton, M.A.; J. W. Putsrorp, B.A. 

In addition to the above the College Staff lecludes seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, a Dynamo Room, an Engine House, and an 
extensive Electric Light Installation. 

COURSES for CIVIL, MECHANICAL and ELECTRICAL 
ENGINEERS, CHEMISTS, ARCHITECTS, and BUILDERS. 

UNIVERSITY of LONDON—COURSES for MATRICULATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 

Fee, Ten Guineas a Year. 

Calendar (6d¢.) or short Prospectus (free) on application to the 
REGISTRAR. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


Special facilities to Evening Students wishing to take Honours Degrees as 
Internal or External Students of London University. 
Differential and Integral Calculus... Tuesday, 7-8.30. 
Differential Equations ... on Tuesday, 8.30-9.45- 
Higher Algebra and Irigonometry Friday, 7.15-8.30. 
Kinematics and Statics one Thursday, 7-8.30. 
Hydrostatics ove ove Thursday, 7-8. 30. 
Physics Lecture... Wednesday, 9-10. 
» _ Laboratory, Tuesday, Wednesday, and Thursday, 7-10. 
Chemistry Lectures, Monday, 7-8 & 8.30-9.30; Tuesday, 8.30~9.30. 
2 Practical Tuesday, 7-8.30, and Friday, 7-9.45- 
Classes for the Intermediate and Pass Examinations are also held in 
Mathematics, Physics, Chemistry, Botany, Mechanical and Electrical 
Engineering. 
Particulars of Day Classes in Science and Engineering will be found in 
the CALENDAR, post free 4}¢., on application to 


J. L. S. HATTON, M.A., Director of Studies. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours studen:; 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure . 
Applied Chemistry and Physics, and Engineering, in rooms specia!| 

adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


GLAMORGAN COUNTY COUNCIL. 
EDUCATION COMMITTEE. 


The Glamorgan County Council invites applications for the post 
AGRICULTURAL LECTURER. 

A Schedule of duties will be forwarded on application to the undersigi: 

The salary will be £200 per annum, rising by annual instalments of { 
to a maximum of £250. 

The Lecturer will be required to reside where directed, and give ti 
whole of his time to the service of the County. His travelling expenses on 
an approved scale will be paid. 

Canvassing of Members of the Council will be deemed a disqualificati , 
and letters written in recommendation of candidates will be deemed to hay 
been written with their knowledge and sanction unless they can sati fy 
the Committee to the contrary. 

Applications should be made on or before October 12, 1904, on forms 
which will be forwarded on receipt of a stamped addressed foolscap enveloye. 

JOHN JAMES, M.A., Ph.D., 
Chief Education Official. 
Education Department, Westgate Street, Cardiff, 
October 1, 1904. 


TH: SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuartes A. Koun, M.Sc., Ph.D., F.1.C. 

EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 
c A. Koun, M.Sc., Ph.D., F.1 

HARLES OHN, 

Chemistry... and H. Burrows, A. R.C. g.. Ph. D., F. I. & 
Physics eos R. S. Wittows, D.Sc., M. A. 
Metallurgy «. C. O. Bannister, Assoc. R.S.M. 

Mathematics ove «. G. M. K. Leccert, B.A. 

Every facility for special and advanced tam work in well-equipped 
laboratories both in the afternoon and evening 

NEW SESSION began MONDAY, SEPTEMBER 26. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE GOLDSMITHS’ INSTITUTE, 


NEW CROSS, S.E. 


CHEMISTRY CLASSES—SESSION 1904-1905. 


Complete Courses for every stage of Inorganic and Organic 
Chemistry by A. LApwortu, D.Sc. (Lon.), F.I.C., and 
Assistants, P, ARup and R. W. Clark. 

University Examination Subjects. Preparation for the B.Sc. 
(including the Engineering Degree) of the University of London. 
Internal Registration. 

Apply for Prospectus and Syllabuses, free upon application 
to the Secretary. State subjects required. 


J. S). REDMAYNE, M.A., Secretary. 


COUNTY BOROUGH OF DUBLIN. 
TECHNICAL EDUCATION COMMITTEE. 


The Technical Education Committee of the City of Dublin require the 
services of an expert possessing adequate technological and educational 
experience to advise and assist them in the establishment, planning, and 
equipment of new Technical Schools for the purpose of the Scheme of 
Technical Instruction for the City of Dublin. The Technical Schools to be 
built will be specially concerned with the Building and the Printing and 
Book Producing Trades. 

The person appointed will be required to give his whole time to the 
service of the Committee. The period during which this engagement may 
be continued is approximately three years, but it may be extended if 
circumstances require. The salary will be £700 per annum. 

Applications, with copies of not more than three recent testimonials, 
should be forwarded not later than NOVEMBER 15 to Louis FE. 
O’CarroLt, B.A., Secretary to the Committee, City of Dublin Technical 
Schools, Dublin. 

October 4, 1904. 


PORTSMOUTH EDUCATION 
COMMITTEE. 
COUNCIL SECONDARY SCHOOLS. 


The Education Committee invite applications for the following positions 
at the Secondary Schools—-to join immediately :— 


GIRLS’, 
ASSISTANT a Salary, £100 per annum, increasing by /; 


annual increments to £11 
SCIENCE MISTRESS. Salary, £90 per annum, increasing by /; 
annual increments to £100. 
BOYS’. 


ASSISTANT. Salary, £125, increasing by £5 annual increments to 
150. 
JUNIOR a Salary, £100, increasing by £5 annual in- 


crements to £12 
NIOR ASSIS TANT (qualified in French). Salary, £100,. increasing 

by £5 annual increments to en 

(In each case the salary will 4 increased by £10 for a University Degree 
or its equivalent, or by rh for success at the Intermediate Examination. ) 

Applications, giving particulars as to age, qualifications, experience, &c., 
should be sent at once to the Secrerary, the Municipal Technical Institute, 
Portsmouth. 


For other Scholastic Advertisements, see pages ccxix and ccx%. 
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BIRKBECK COLLEGE. 
BREAMS BUILDINGS, CHANCERY LANE. E.C 


FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 


J. E. Mackenzig, Ph.D., D.Sc. 
Chemistry .. H. Wren, B.A., B.Sc. 

ALBERT D.Sc. 
Physics ... D. Owen, B.A., B.Sc. 

MART, 

Mathematics W. G. Birr, B.A, B. Se 

A. ENDLE, A iS. 
UNTHANK, R. A B.Sc. 
Geolo: & Mineralogy GEO Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
Freneh, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Bvilding and Machine Construction, Steam, Theoretical and Applied 
Mechanics, d and Quantity Surve ying, and Estimating. 
Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION, 
PRELIM. SCI. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. and 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are held at 
University Tutorial College (London Branch of University Correspondence 
College). 300 successes were gained at London University last Session by 
U.T.C. students. 

Prospectus, post free, from the Vice-PrincipaL, University Tutorial 
College, Red Lion Square, Holborn. 

(THEORY AND 


COAC H | N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fo: 
EXAMS. 

Course of Instruction in THERAPEUTICS, PHARMA. 

cology and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


BROW NIN G’S 


PLATYSCOPIC LENS. 


WITH LARGER ANGLES, INCREASED FIELD, AND 
IMPROVED DEFINITION. 


d Real S: 
ACHROMATIC COMBINATION. 


AN 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platysco = Pocket Lens (which every 


“T have long carried one of these instruments and found it 
invaluable.”—Joun T. CARRINGTON, Editor of Science Gossip. 

The Platyscopic Lens is invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington Lens, and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 
It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


ot Nature ought todo)."—Grant ALLEN, in Knowledge. 


Mounted in Tortoiseshell, magnifying 10, 15, ™ or 30 s. @ 

diameters, either power .. 15 0 
In Nickelised German Silver, either power 
Combinations of any two powers, in Tt ortoiseshell 27 6 
Ditto Ditto in Nickelised German Silver 32 6 


ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 


RADIUM. 


(BROOM. PUR.) 


FROM STOCK ON HIRE, 
in or at 
1, 2}, & REASONABLE 
tubes, PRICES. 


Pitchblende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 
Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. 

Sparteite (see Nature, March 3r1, 1904, page 523), 2/= per piece. 
Chlorophane, 2/- per piece. Sama 1» 2/= per oz. 

Zinc Sulphide, green and yellow, yee - tube 

Rad. Residue, 2/- pertube. Polonium, 21/- per gram ; 11/- }-gram. 
Polonium on Bi. 2 25/-. Willemite, 2/- per oz. 

Flexible Sandstone, B/- to BO/-. (See NaTuRE, June 23, 1904, 


page 185.) 

Monazit, 3/- Fs - Monazit Sand, 1/- per oz. 

Diamond ch wder, 10/- per carat (best quality). 

Euklas, agnerit, Phosgenit. 

Bar. Plat. Cyan., "for Screens, 3/- gramme, 60/- oz. Crystals, 4/- 
gramme. Screens, 9d. per square inch. 

Radio-active screens, 6d. per square inch. Willemite 
screens, 6d. per square inch. Electroscopes (special), 21/- 

Spinthariscopes (special), 21/-, 10/6 and 7/6. 

Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


NEW ZEALAND VEGETABLE CATERPILLAR ; from 2 to 3 inches 
long, with a stem showing fructification growing out of its head. Specimens 
may be had from 10/6 to 21/=, according to quality and size. 

per See Nature, May 12, 1904, page 44. 
Goods may be returned if not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


THE NEW ONE-PLATE 
REPEATING BACK, 


secures three-colour negatives with oe 
ease and certainty of an ordinary 
photograph. The best 
appliance for all-round 
work. Prices, complete 
with filters, from 90/. 


Send for New Booklets, post free to readers of ‘‘ Nature,” 
call and see results obtained by amateurs. 


See Stand at ROYAL PHOTOGRAPHIC SOCIETY'S EXHI- 
BITION, New ge’ , Regent Street, where a NEW ONE-PLATE, 
ONE-LENS, 0 iE. EXPOSURE CAMERA is on view. 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 


or 


78 STRAND, LONDON, W.C. 
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CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

The Committee require the services of TWO ASSISTANT MIS- 
TRESSES as teachers of SCIENCE. Salary, £100 to £130, according to 
qualifications and experience. Candidates should be qualified in Hygiene 
and Laws of Health. 4 

Form of application may be obtained rom the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

September 26. 1904. 


COUNTY BOROUGH OF HUDDERS- 
FIELD TECHNICAL COLLEGE. 
Principal.—J. F. Hupson, M.A., B.Sc. 


Applications are invited for the position of Head ot the Civil and 
Mechanical Engineering Department, which will shortly be vacant through 
the appointment of Dr. Grindley to a Lectureship in Engineering at 
Liverpool University. Commencing Salary, £250. 

Further particulars may be obtained upon application to 


‘THOMAS THORP, Secretary. 


NOTTINGHAMSHIRE EDUCATION 
COMMITTEE. 


WANTED, SECRETARY for HIGHER EDUCATION, under the 
Director, to take charge of the Higher Education Office work, also to do 
work in the County if required. 

Young Oxford or Cambridge graduate with some knowledge of Science 
preferred, 

Salary, £250, with annual increase of £25 up to £350. Applications to 
be sent in before November 15 to the Direcror, Shire Hall, Nottingham. 


IMPERIAL DEPARTMENT OF 
AGRICULTURE, WEST INDIES. 


WANTED shortly, a RESIDENT MASTER for an Agricultural 
School. Salary, £150 to £180, with unfurnished quarters. A graduate in 
science with experience in teaching preferred. Age not exceeding 26. 
Climate healthy. Prospects good. Apply by letter to ‘‘ ComMissioNER,” 
Nature Office. 


THE NORWICH EDUCATION COM- 
MITTEE requires a Science Mistress for its Girls’ Secondary School ; 
duties to begin after the Christmas vacation Chief subjects—Physics, 
Chemistry and Botany. Salary. £120. Experience in teaching essen- 
tial. Applications, stating qualifications and experience, to be sent 
before October 15 to the OrGaniserR oF HiGner Epucation, 
Technical Institute, Norwich. 


PLYMOUTH EDUCATION 
AUTHORITY. 
TECHNICAL SCHOOLS. 


The Authority desires to engage, at once, a qualified LECTURER in 
the subjects of Botany, Biology, and Zoology. Salary, £130 per annum, 
for 18 hours per week teaching service. The Director of the Marine 
Biological Laboratery, the Hoe, kindly offers facilities for research work. 

Full particulars may be had on application. 

E. CHANDLER COOK, Education Secretary. 

18 Princess Square, Plymouth, 

ctober 4, 1904. 


THE LISTER INSTITUTE OF 
PREVENTIVE MEDICINE. 


GROCERS’ RESEARCH STUDENTSHIP. 

The Governing Body of the Lister Institute of Preventive Medicine 
offers this STUDENTSHIP of the value of £150, tenable by a British 
subject for one year, but renewable for a second year at the option of the 
Governing Body, for the purpose of cecal 4 in the Department of 
Chemistry at the Institute. 

Applications to be sent in by October 31, 1904. 

The Lister Institute of Preventive Medicine, 

Chelsea Gardens, London, S.W. 


UNIVERSITY COLLEGE, SHEFFIELD. 
LECTURER AND DEMONSTRATOR IN CHEMISTRY. 
The Council require immediately the services of a LECTURER and 
DEMONSTRATOR in CHEMISTRY. Salary, £200. 
Applications, accompanied by copies of three testimonials, to be sent to 
the undersigned not later than the 15th inst. 
W. M. GIBBONS, Registrar. 


TO SCIENCE MASTERS.—Required at 


once (1) Graduate for Chemistry and Physics. Salary, £150, non-res. 
(2) Chemistry and Physics. £129, non-res. (3) Physics and Elemen- 
tary Chemistry—wanted after Christmas. Ten non-res. (4) Two 
Masters for Mathematics and Experimental Physics. £125 to £150 
respectively.—For particulars of the above address GrirFiTHs, SMITH, 
Powett & Situ, Scholastic Agents (Estd. 1833), 34 Bedford Street, 
Strand, London. Candidates are assured early notice of all the best 
vacancies, 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Eveni 
Classes. Six students gained appointments at the July Examination, 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


JOURNAL OF CHEMICAL SOCIETY, 
1895-1904. Natural History of Plants (Kerner), 6 vols., new, for Sal 
—Apply Quinn, Meaford Hall Farm, Stone, Staffs. 


For other Scholastic Advertisements, see pages ccxviii and ccxix 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 
B.P. and other strengths. Duty paid; or Duty 
Free under Finance Act 1902. 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTI LERS SINCE 1750, 
115-121 Tooley Street, .- 
LONDON, S.E. 


The late Dr. ISAAC ROBERTS, 


F.R.S., F.R.A.S. 


THE Telescopes and General Apparatus used for 
the production of his famous celestial photographs 
are to be sold. Also the Observatory, House and 
Grounds (about 44 acres in extent). Delightfully 
situated, 800 feet above sea-level, with magnificent 
views. The whole to be disposed of as it stands; 
or the Telescopes and Apparatus may be sold 
separately. On view at any time. 


For particulars apply to Mr. W. S. FRANKS, 
F.R.A.S., Starfield, Crowborough, Sussex. 


GLEW’S SCINTILLOSCOPE 


ENT). 

oh) Shows a magnificent display of scintillations, 
5 showers of sparks, direct from the mineral Pitch- 
blende, Radium, Pclonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi 
tive than the Spinthariscope. ‘The Scintilloscop: 
fA rivals the most delicate Electroscope as a detectur 
fa of Alpha rays. 

y The eye sees an inexhaustible shower of stars o 

white light, giving a very realistic idea of the ceaseles» 

activity of these Seovadlions substances which are pro 
ducing the terrific bombardment causing this beautiful display. 
See Nature, September 29, page 535. 

Glew’s Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free 
U.K. Foreign Postage extra, weight 2 ounces, 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d¢. each, according to size. 

Radioactive supplies of every description, on Sale or Hire. Radium 
Bromide, 1,800,000 units on hire for lectures. 

F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900) 

156 Clapham Road, London, S.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on —— The Cam- 
bridge Type-writing Agency, 1o Duke Street, Adelphi, W.C. 
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With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, k. 

BY THE SAME AUTHOR. 

The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 

SEGG & CO.., 289 and 291 Regent Street, London, W. 


BARGAINS in SCIENCE BOOKS 


NOW READY. 


F. J. GLAISHER’S October Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 
cluding the various departments of SCIENCE, Post Free. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


NOW READY. 


JOHN WHELDON & CO.’S 
ZOOLOGICAL CATALOGUE, 


Part |.—INVERTEBRATA, 


will be sent gratis on application. 
BOOKS IN ALL BRANCHES OF NATURAL HISTORY 
SUPPLIED. 


88 GREAT QUEEN ST., LONDON, W.C. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘“‘ Nature” on application to 
the Publishers. 

ST. MARTIN’S STREET, LONDON, W.C. 


JUST PUBLISHED. Latge Cr. 8vo, 3s. 6d. ' 


NATURE TEACHING 
Based upon the general principles of agriculture. 
FOR THE USE OF SCHOOLS. 


By FRANCIS WATTS, B.Sc., and 
WILLIAM G. FREEMAN, B.Sc. 


This book is intended to be a practical introduction to gardening, 
especially with a view to its adoption in schools. It begins with an 
intelligible analysis of the oo of nature, and gives simple advice 
how to get the best out of various classes of soil. In addition to the 
important ry: on fertilisation, and the growth of flowers and fruits, 
the parts of the book which deal with weeds and animal pests will be 
found interesting and useful. i 
suggested in an appendix. 


*,* A 16 pp. descriptive pamphiet will be sent, post free, om 
application. 


Various courses of agricultural practice are 


A CHEAP EDITION OF 
CHARLES DARWIN’S WORKS. 


Uniform with ‘‘ Origin of Species,’ ‘‘ Descent of 
Man,” &c. 


Large Crown 8vo, green cloth, 2s. 6d. net each volume. 


THE EXPRESSION OF THE EMOTIONS 
IN MAN AND ANIMALS. 


Edited by FRANCIS DARWIN. 


With Photographic and other Illustrations. [Just out. 


JOHN MURRAY, ALBEMARLE STREET, W. 


SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


EARLY BRITAIN: | 
ROMAN ROADS IN BRITAIN. By 


CHEMISTRY OF CREATION, The. By 
ROBERT ELLIS, M.R.C.S. Revised Edition by A. J. Bernays, 
M.D. Crown 8vo, cloth boards, 2s. 6d. 


THOMAS CODRINGTON, M. Inst.C.E., F.G.S. With several | MATTE R, ETHER, AND MOTION : the 


Maps. Fcap. 8vo, cloth boards, ss. 

The 7/MES says:—“ Mr. Codrington’s book has much to recom- 
mend it to the antiquary and the topographer. To come suddenly upon 
a book literally packed with suggestions for the well-being of the walker 
is, in this year of grace and automobility, no small joy.” 


ROMAN BRITAIN. By Edward 
CONYBEARE. Fcap. 8vo, cloth boards, 3s. 6d. 


CELTIC BRITAIN. By Prof. Rhys. 
Third Edition, Revised. Fcap. 8vo, with 2 Maps, cloth boards, 3s. 
[/n the Press. 
MARVELS in the WORLD of LIGHT. 
A Popular Study of the Phenomena of Light, Colour, and Sight. B 
the Very Rev. C. T. OVENDEN, D.D., Dean of Clogher. With 
numerous Illustrations. Crown 8vo, cloth boards, 2s. 6d. 


The EVIDENCE of THINGS NOT SEEN. 
I. From NATURE. II. From REVELATION. By J. A. 
D.Sc., F.R.S. Crown 8vo, paper cover, 6¢.; cloth 


WAVES AND RIPPLES IN WATER, 
AIR, AND ETHER: being a Course of Christmas Lectures delivered 
at the Royal Institution of Great Britain by J. A. FLEMING, M.4A., 
D.Sc., F.R.S. With numerous Illustrations. Crown 8vo, cloth 
boards, 5s. 


THE ROMANCE OF SCIENCE: the 
Machinery of the Universe. Mechanical Conceptions of Physical 
Phenomena. By A. E. DOLBEAR, A.B., A.M., .E., -D., 
Professor of Physics, Tuft’s College, U.S.A. Small post 8vo, with 
several Diagrams, cloth boards, 2s. 


THE ROMANCE of SCIENCE: Sounding 


the Ocean of Air. Being Six Lectures delivered before the Lowell 
Institute of Boston, in December, 1898, by A. LAWRENCE ROTCH, 
S. Small post 8vo, with numerous Illustrations, cloth boards, 
2s. 


| 


Factors and Relations of Physical Science. By A. E. DOLBEAR, 
A.B., A.M., M.E., Ph.D., Professor of Physics, Tuft’s College, U.S.A. 
English Edition. Edited by Prof. Atrrep Lopce. Illustrated. 
Crown 8vo, cloth boards, 5s. 


BRITISH BIRDS, SKETCH-BOOK OF. 
By R. BOWDLER SHARPE, LL.D., F.L.S. 272 pages. With 
Celemed Illustrations by A. F. and C. Lypon. Crown 4to, cloth 

S, 145. 
‘* Briefly he has produced a most interesting and informing book, which 
has been admirably illustrated.” —Guardian. 

POISONOUS PLANTS IN FIELD AND 
GARDEN. By the Rev. Prof. G. HENSLOW, M.A., F.G.S., F.L.S. 
With numerous Illustrations. Small post 8vo, cloth boards, 2s. 6d. 


FLOWERS of the FIELD. By the late Rev. 
Cc. A. JOHNS, B.A., F.L.S. Thirtieth Edition. Entirely Re- 
written and Revised by Prof. G. S. Boutcer, F.L.S., F.G.S., Pro- 
fessor of Botany in the City of London College. With numerous 
Woodcuts. Small post 8vo, cloth boards, 7s. 6d.; half-calf, gilt 
edges, 145. 

ROMANCE of LOW LIFE AMONGST 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 
M. C. COOKE, M.A., LL.D., A.L.S. Crown 8vo, cloth boards, 2s. 6d. 


FREAKS AND MARVELS OF PLANT 
LIFE; or, Curiosities of Vegetation. By M. C. COOKE, M.A., 
LL.D., A.L.S. Revised Edition. With numerous Illustrations. Post 
8vo, cloth boards, 6s. 

WAYSIDE SKETCHES. By F. Edward 
a F.L.S. With numerous Illustrations. Crown 8vo, cloth 

MAN AND HIS HANDIWORK. By the 
late Rev. J. G. WOOD, Author of ‘‘ Lane and Field,” &c. Witb 
about 500 Illustrations. Large post 8vo, cloth boards, 7s. 6d. 


London: Northumberland Avenue, W.C. ; 43 Queen Victoria Street, E.C. Brighton: 129 North Street. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq., 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass 
is of course a great acqui-} 
sition as a light gatherer.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12,£6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., 


428 STRAND, and Branches, LONDON. 


(PATENT). 
USE OF STUDENTS. 


DIAPHRAGMS 


FOR THE 


The advantages of this Lamp are as follows :— 


. It brings toa white surface on the bench a line of li “4 
which may be considered the path of a ray of light 
. The laws of Reflection and Refraction are obvious 


from the visible paths of light. No imagination is 


required as in *‘ Pin’’ eriments. 

. It gives a source of lig t of desired shape and 
screens it efficiently. 

4. It is convenient in size and adjustments and no 
focussing is required, and it is coupled in place 
of the Bunsen burner. 

. It serves instead of all Screens (except image), their 
Stands, Pin-hole Camera, and Lamp and Scale for 
Mirror Galvanometer. 


VICTORIA BRIDGE. 
MANCHESTER. 


WR EDWARD ARNOLD'S NEW BOOKS. 
THE ELECTRIC FURNACE. 


By HENRI MOISSAN, 


Professor of | at the Sorbonne ; 
Membre de I’ Institut. 


Authorized English Edition, containing a chapter on the most 
recent work specially written for this Edition. 


Translated by A. T. de MOUILPIED, M.Sc., Ph.D., 
Assistant Lecturer in the Liverpool University. 


Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. 
Demy 8vo. With Diagrams. 8s. 6d. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Se.D., F.R.S., 


Professor of Physics at the University of Manchester. 
Demy 8vo. 15s. net. 


net. 


With numerous Diagrams. 


Lonpjo : EDWARD ARNOLD, 41 & 43 Mappox Sr., W. 


REYNOLDS & BRANSON, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 
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APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOIN TLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 
4ooo ohms R, very thick discharge. Primary Coils for 10 to 2 30 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with APPS — Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model feperstns adopted for South Africa, with Batteries, small 
Steam Motor, ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, 

HIGH FREQUENCY APPARATUS of my newest models. 


PRICES per return post. 


CARL ZEISS, JENA. 


OPTICAL WORKS. 


BRANCHES. 
FRANEFORT o/M. 
HAMBURG. 


LONDON— 
29 Margaret Street, 


Regent Street, W. VIENNA. 
ST. PETERSBURG. 


Palmos 
Hand Cameras. 


BERLIN. 


WITH FOCAL PLANE SHUTTER. 
MADE ENTIRELY OF METAL. 
Fitted with ZEIss LENSES. 
PROTAR, UNAR, TESSAR. 
ILLUSTRATED CATALOGUE, “‘F 2," POST FREE ON APPLICATION. 


MARCONI’S 
WIRELESS TELEGRAPH 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


{8 Finch Lane, London, E.C. 


Selenium Cells 


of high sensitiveness to light (resistance in the dark 
= 100,000 Ohms; in sunlight = 10,000 Ohms). 


FLAT 


(after Siemens’ pattern) 


CYLINDRICAL 


(after Ruhmer's design) 


CONICAL 


(our own pattern). 


Mounted on stand with 
shutters, or in focus of para- 
bolic reflector. 


ILLUSTRATED PRICE LIST on APPLICATION. 
C. F. ADOLPH & CO., 
14 FARRINGDON RD., LONDON, E.C. 
For Photography, Unsurpassed for fine dafiniticn. 
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MACMILLAN & CO.’S LATEST LIST. 


G. WELLS'S NEW 


THE FOOD OF THE GODS, AND HOW IT CAME TO EARTH. 


Crown 8vo. Gilt top. 6s. 

' TIMES.—“* Once more Mr. H. G. Wells has dreamed ; and this time no nightmare of Dr. Moreau and his island «r of 
waning worlds, but a radiant vision of what might be if—the ‘if’ in this case stands for one of the simplest yet most inge: ious 
pieces of invention that Mr. Wells’s ‘scientific’ imagination has hit upon. . . Fairness forbids us t> meet the dream w ith 
practical objections. After all, it is romance; and if Mr. Wells prefers to give us beauty and purpose at forty feet instead 
of five-feet-ten, we can only be grateful for the newness of the setting, the more daring stroke of imagination that imprints 
the vision more vividly on the mind.” : 

MONTHLY REVIEW.—“No one could justly agg power, brilliance, imagination, ingenuity, eloquence and 
humour, It has all these qualities in generous measure. Mr, Wells has never done better work than he has shown here. 
THIRD AND CHEAPER EDITION NOW READY. 


THE SCENERY OF ENGLAND, AND THE CAUSES TO WHICH IT IS DUE. 
By the Right Hon. Lord AVEBURY, F.R.S., D.C.L., LL.D. With numerous Illustrations. Crown 8vo. 6s. 
NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Hox ey, 
Revised and partly Re-written by Prof. R. A.GREGORY. With 3o1 Illustrations. Globe 8vo. 45. 6d. 
SCHOOL WORLD.—“ The work has been greatly improved. . . . Prof. Gregory’s work will be cordially welcomed, not 
only as a notable addition to educational literature, but also as a worthy tribute to the memory of a great man. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 
Students. By A. LIVERSIDGE, M.A., LL.D., F.R.S.  Super-royal 8vo. 45. 6d. net. , 
PHARMACEUTICAL JOURNAL.—* The tests given by the author have been well selected and the matter is clearly 
arranged. . . . Any student who buys this work will find that he has a helpful and clear guide to the processes of qualitative 
chemical analysis.” 


AN ELEMENTARY TREATISE ON GRAPHS. By Georce A. Gisson, M.A,, 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


WEATHER INFLUENCES. An Empirical Study of the Mental and Physiological 


Effects of Definite Meteorological Conditions. By EDWIN GRANT DEXTER, Ph.D., Professor of Education at the 
University of Illinois. With Introduction by CLEVELAND ABBE, LL.D. 8vo. 8s. 6d. net. 


GETTING ACQUAINTED WITH THE TREES. By J. Horace McFartanp, 


Illustrated from Photographs by the Author. 8vo. Gilt top. 75. 6d. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A NEW GEOMETRY FOR SCHOOLS. | PART VI. NOW READY. 
By S. BaRNaRD, M.A., Assistant Master at Rugby | A SCHOOL GEOMETRY. 


School, late Fellow and Lecturer at Emmanuel College, | By H. S. HALL, -- engi H. STEVENS, M.A. 
A, ., Lect : rown 8vo. 
in Mathematics, Technical College, Derby. Crown Svo, | matical Association, and will be found to satisfy the require- 
45. 6d. | ments of University, Local, London Matriculation, Army, 
| Navy, and other examinations. In particular, the suggestions 
A NEW GEOMETRY FOR JUNIOR | recently proposed by the Cambridge Syndicate have been 
FORMS. By S. BARNARD, M.A., and J. M. CHILD, | carefully considered. 
B.A., Cantab. Crown 8vo. 2s. 6d. _ Parts I. and II.—Part I., Lings AND ANGLES, RECTILINEAL 
*,* This volume contains all the Practical and Theoretical Geometry | Ficurss. Part II., AREAS OF RECTILINEAL FIGURES 
required for a pass by Junior Candidates in the University Locals. (Containing the Substance of Euclid Book I. ). 15. 64. 
A NEW GEOMETRY FOR SENIOR Part ILI.—Circxgs (Containing the Substance of Euclid, Book 
III., 1-34, and part of Book IV.). 1s, 
FORMS. By S. BARNARD, M.A., and J. M. CHILD, Parts 1., Il. and E1L. as. 64. 
B.A. Crown 8vo. [/mmediately. 


This suits the requirements of the New Syllabus for 
PART IV. NOW READY. | the King's Olarship Hxamination. 
Part 1V.—SQUARES AND RECTANGLES, GEOMETRICAL 
THEORETICAL GEOMETRY FOR BE- EQUIVALENTS, OF CERTAIN ALGEBRAICAL FoRMUL& 
GINNERS. By C. H. ALtcock, Senior Mathematical (Containing the Substance of Euclid, Book II. and Book 
Master at Eton: Parts I., II., III., and IV. Globe 8vo. | III., Props. 35-57), sewed, 6d. 
1s. 6d. each. Parts I-IV. 3s. 
jaite Parts III. and IV.—Containing the Substance of Euclid, 
PRACTICAL GEOMETRY FOR BE- Books II, and III. and part of Book IV. 1s. 6d. 
GINNERS. By V. Le Neve Fosrer and F. W. Dosss, | Patt V.—Containing the Substance of Euclid, Book VI., with 
Assistant Masters at Eton College. Crown 4to. 2s. 62. and Eudmples, ts. 
PRACTICAL EXERCISES IN GEO- Parts IV. and V.—Containing the Substance of Euclid, Book II., 


Book III., 35-37, and Book VI. 2s. 

METRY. By W. D. Eccar, M.A., Assistant Master at | part VI.—Containing the Substance of Euclid, Book XI., 1-21, 
Eton College. Revised Edition, with Answers. Globe | together with Theorems relating to the Surfaces and 
8vo. 25. 6d. 


Volumes of the Simpler Solid Figures. 1s. 64. 
MACMILLAN & CO., LIMITED, LONDON. 
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PHEENIX 
ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. HBlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


CRUISES 
0. FOR AUTUMN. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons reg., from Marseilles on 22nd October for a short Cruise to 
AJACCIO, PORT EMPEDOCLE (for GIRGENTI, SYRACUSE, 
NAPLES, CIVITA VECCHIA (for ROME), LEGHORN (for FLORENCE 
and PISA), VILLEFRANCHE (for MONACO, MONTE CARLO, &c.). 


14 DAYS for 12 GUINEAS and upwards. 


M {hi GREEN & CO. } Head Offices : 
anagers \ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W : 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Pros ors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CoO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRraTTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch t Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List Fed 
60,000 Slides and 300 Lecture Sets, Science = ects, Views, &c., 
Postage, ad. Pamphlets Free. W. C. GHES, Vi 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EQG8 AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted Pp 3 the Board of Education Examinations in 

Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cap; 
Boxes, Models of Crystals, &c., &c. ‘ on 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Clava, Obelia, Sertularia; Acti Tealia, > 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Senn 
Gammarus, Ligia Mysis, Nebalia, Careinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Echinus. 
Ascidia, Salpa (preserved), llium, Raia, &e., &c. 
For prices and more detail _ apply to 


Brewster House, 82 Mortimer Road, Kingsland, N 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of Navure is ‘*‘ Puusts,’? LONDON. 


SUBSCRIPTIONS TO “‘ NATURE.” 


s. Praces Asproap:— s. d. | 


Half-yearly . . . o14 6 Half-yearly . . . o15 6 
Quarterly o 7 6 Quarterly » 8 o 


CHARGES FOR ADVERTISEMENTS. 
*Three Lines in Column : . Quarter Page, or Half 
| Per Lineafter . aColumn . . . 238 
One Sixteenth Page, or Eighth Col. = 4 Halfa Page, oraColumn 3 5 


One Eighth Page, or Quarter 
| Column - ©1218 6|Whole Page... 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MAC MII. LAN «~» CO., Limited. 


OFFICE: ST. 


MARTIN’S STREET 


, LONDON, W.C. 
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NEW ILLUSTRATED LIST 


(90 PAGES) OF 


ELECTRIC HEATING 
APPARATUS 


including several new forms for 


LABORATORY PURPOSES. 


POST FREE ON APPLICATION. 


ga NATURE says :—‘“‘. . . add to the comfort and clean- 
liness of many operations in laboratories as well as in houses, 
The adaptability of the electric current, and the efficiency of the 
various forms of apparatus described in Messrs. Isenthal’s cata- 
logue, should encourage the use of electric energy as a source 
of heat.” (See issue of September 22, 1904, page 511.) 


PURE BROMIDE OF RADIUM 


OF HIGH ACTIVITY. 


Radium of the maximum activity, Wire- 
less Telegraphy and other apparatus may 
be had on hire for Conversaziones, &c. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


'TOWNSON MERCER, 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BisHoPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. F.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


MEASURING TEMPERATURES 
FROM 
900° C. to 2000° C. or 4000° C. 
Special advantages of this Pyrometer: 
Exact determination of temperature. 


Rapidity in reading off (within 2 to 
3 secs.). 


Can be used by any intelligent workman. 
One instrument suffices for several furnaces. 


May be obtained from 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


CIRCULAR BEAM CHEMICAL BALANCE. 


Apparatus— 


atus — Chemicals — Balances— 

Electrical Apparatus — Focus 

Guant ties)—free on 


ppar: 
ers — 
Ray, and Wireless Tele 


PECIAL 


application. 


y — Thermomet 
WHOLESALE (for 


LISTS :—Chemical A 
ubes, X- 


Assa 
T 


or 


and sensitive to ;'; milligramme 


Cc. E. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON. 


THE STEREOSCOPIC COMPANY’S 


ARTIST’S 
REFLEX 
‘CAMERA. 


The finest possible instru- 
ment for all practical 
purposes, embodying every 
scientific requirement. . 


RAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from .. . 


THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by Ricuarp Cray anp Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macau's 
anp Co., Limirep, at St. Martin's Street, London, W.C., and THe MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, Oct. 6, 1904. 


N 
as Balance for Analytical work, with CIRCULAR BEAM of brass richly T 
aie gilt, the hangings also gilt and the pans platinum plated. Agate 
as knife edges and planes; 3 arrestments for beam, suspenders 
faa and pans, rider slide, counterpoised sliding front to case, and 
“oe side doors, mounted on black slate base, carrying 200 Grammes PT 
— 


GENFRAL LIRRARY, 
UNIV. OF MICH 


OCT 26 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-Worpswortu. 


_ No, 1824, VOL. 70] THURSDAY, OCTOBER 13. 1904. _ [PRICE SIXPENCE. 


Registered as a » Newspaper at the General Post Office.) co Rights a are Reserved. 


“NEW PATTERN “NEWTONIAN” CHEAP | REE NOZDS, BRANSON. 


Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


0 


5067 New Iron-Body Lantern, with brass front, fitted on 
mahogany board, 4-in. double Condenser, best full-size achro- 
matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 

Complete in Case... ‘ae #10 10s. CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


to National Physical Laborat Teddington, fitted for Gas, Water 
NEWTON & CO., and Ki 


lectricity. 
OPTICIANS TO HIS MAJESTY THE KING Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


THE NEw NEGRETTI & ZAMBRA’S 
LONDON TELescores & BINOCULARS 


For YACHTING, DEERSTALKING, 


M ICROSCOPE. TRAVELLING, &c. 
POCKET BAROMETERS 
With Eye-piece § inch, 4 inch For the Weather and for Measuring Heights. 
Object - glasses, in Mahogany POCKET HYGROMETERS 
Case, For Detecting Damp Beds. 
£5 412s 6d Sewage Tests for Impurities in Drinking Water. 
ad ° TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 


Illustrated Price Lists a id Post to all Parts of the 
orld, 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


GOERZ, ZEISS, and cther principal makes of Prism 
Binoculars stocked. 


R. & J. BECK, Lid.) VNEGRETTI & ZAMBRA, 
68 CORNHILL, 38 HOLBORN. VIADUCT, E.C. 
Branches—46 CORNHILL; 122 REGENT STREET. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL OF THE 


INSTITUTION. 
DIRECTORS: 
The Right Hon. LORD RAYLEIGH, O.M., M.A., D.C.L., 
LL.D., Sc.D., F.R.S. 
Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 

This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E-c. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 


J. E. Macxenzig, Pbh.D., D.Sc. 
Chemistry .. H. Wren, Ph.D., B.A., BSc. 


ALBert GrirFitus, D.Sc. 
Physics ... ove ono Owen, B.A., ; 

. H. Smart, M.A. 

Mathematics soe Bier, BA, B.Sc. 

A. B. RENDLE -A., D.Sc. 
Botany FE. Frirscu, Ph.D., B.Sc. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geolo: & Mineralo Geo, F. Harris, F.G.S. 


Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S M. 
RESEARCH in Chemistry and Physics in well-equipped lab ies. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Michaelmas Term.—Monday, October 3, to Saturday, D ber 17. 
Lent Term.—Monday, January 9, to Saturday, 
Easter Term.— Monday, May 8, to Saturday, July 22. 
Full Information and Forms of Application can be had from the 
AssISTANT SECRETARY, Royal Institution, Albemarle Street, W. 
To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarues A. Konn, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Also preparation for the B.Sc. Examinati of Lond Uni- 


Cc A. Koun, M.Sc., Ph.D., 
HARLES A. Koun, M.Sc. 8.1.0. 
~ {and H. Burrows, Ph.D, F.C. 
Physics . R. S. Wittows, D.Sc., M.A. 
Metallurgy ... C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leccert, B.A. 


Every facility for special and advanced practical work in well-equipped 

laboratories both in the afternoon and evening. 
NEW SESSION began MONDAY, SEPTEMBER 26. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


UNIVERSITY OF LONDON. 


Courses of Lectures will be delivered on Sociology and Cognate Subjects 
under the Martin White Benefaction at the London School of Economics, 
Clare Market, W.C., as follows :—A general course by Dr. WESTERMARCK, 
beginning on Tuesday, October 11, at 3 p.m. ; a course on Ethnology by 
Dr. A. C. Happon, vagy | on Friday, October 14, at 3 p.m. ; a course 
on Comparative Ethics by Mr. L. T. Hopnouse, M.A., beginning on 
Monday, October 17, at 3 pm. THE FIRST LECTURE OF EACH 
COURSE IS FREE. For further particulars apply to the SECRETARY, 
London School of Economics. 


UNIVERSITY OF LONDON. 
LECTURES IN ADVANCED BOTANY. 

FOUR LECTURES on Modern Botany and its Problems will be given 
at the Chelsea Physic Gardens, S.W., by Sik Witt.1amM THIsELTon-Dyer, 
K.C.M.G., C.1.E., LL.D., F.R.S. (Director of the Royal Botanic Gardens, 
Kew), on the following dates :—October 12, 19, 26, and November 2, 1904, 
at 4 p.m. 

the lectures are free. Cards of 
cation to the undersigned. 


may be on appli- 


P. J. HARTOG, Academic Registrar. 


UNIVERSITY OF LONDON. 
LECTURES IN ADVANCED ZOOLOGY. 


A Course of THREE LECTURES on the Fossil Vertebrates of Egyp 
wi e given at Universit ollege, ower Street, -U., HAS. 
ill be gi University College, G S W.C., by C 
Awnpvrews, D.Sc., F.G.S., on Mondays, October 31 and November 7, 14, 
at 4.30 p.m. 
the lectures are free. Cards of admission may be obtained on appli- 


cation to the undersigned. 
P. J. HARTOG, Academic Registrar. 
TO SCIENCE MASTERS.—Required at 


once (1) Graduate for Chemistry and Physics. Salary, £150, non-res. 
(2) Chemistry and Physics. £129, non-res. (3) Physics and Elemen- 
tary yy after Christmas. £120, non-res. (4) Two 
Masters for Mathematics and Experimental Physics. £125 to £150 
respectively.—For particulars of the above address GrirFiTHs, SMITH, 
Pewett & Smits, Scholastic Agents (Estd. 833), 34 Bedford Street, 
Strand, London. Candidates are assured early notice of all the best 
vacancies. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Mcorgate and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY IIUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 


DAY COMMERCIAL SCHOOL. 
Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION, 
PRELIM. SCI. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. and 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are held at 
University Tutorial College (London Branch of University Correspondence 
College). 300 successes were gained at London University last Session by 
U.T.C, students. 

Prospectus, post free, from the Vice Principat, University Tutorial 
College, Red Lion Square, Holborn. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
Correspondence Tuition Loudon ant 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal Univer,ity 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. CHARLEsTON, R.A., Burlington Corre- 
pondence College, 8 Crescent Grove, Clapham, S.W. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhi!i- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 6, 1904. 

Three Scholarships and three Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. i 

he Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expectei to offer more than twoof these. 

Particulars may be obtained by application to D. H. Nacegt, Trinity 

College, Oxford. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
lasses. Six students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


For other Scholastic Advertisements, see page CCxXxx. 
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THE PERFECTION 


For Ladies, 
Gentlemen, and 
Children. 
Suppiies 
warmth 
without 
weight. 


Guaranteed 


Non-shrinking. 
Price List with 
Patterns Free from 
Sole Manufacturers 

and Retailers, 
W. GREENSMITH DOWNES 


AND SONS, 
143 George Street, Edinburgh. 


WOOLLEN UNDERWEAR. 


ABLOID  seawo 
PAOTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
| NO MEASURING 
| NO WASTE 


TRADE 


Sold by all Chemists 
and Dealers. 


| BURROUGHS WELLCOME & Co. 


| SNOW HILL BUILDINGS, LONDON. 


The late Dr. ISAAC ROBERTS, 


F.R.A.S. 


THE Sie and General Apparatus used for 


the production of his famous celestial photographs | 


are to be sold. Also the Observatory, House and 
Grounds (about 44 acres in extent). Delightfully 
situated, 800 feet above sea-level, with magnificent 
views. The whole to be disposed of as it stands; 
or the Telescopes and Apparatus may be sold 
separately. On view at any time. 


For particulars apply to Mr. W. S. FRANKS, 
F.R.A.S., Starfield, Crowborough, Sussex. 


MICROSCOPIC SLIDES, &c. 


See Micro. Editor's note June No. of “ Knowledge.” 

COLLECTOR wishes to dis of a quantity of Slides, new and very 
fine, suitable for Students or Exhibition purposes, by Mr. Horne LL, of the 
Jersey Biological Station. 

M NE — Sections of Porifera, Tunicata, Actinozoa, Hydrozoa, 
BOTANICAL—Sections of Flower and 
PATHOLOGICAL—Human Foetus, &c. 

Microscopes and accessories. eng 
knives and scissors, new, at less than half-price. Half-plate Camera, 
movements. Three lenses. Prism Binoculars, various makers and a 


Apply—Mr. H. CLARKE, 104 LEADENHALL STREET, LONDON. 


Mollusca, Balanoglossus, &c. 
Leaf Buds, Leaves, Stems, &c. 
Prices from 3d. each. Lists free. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


SANGER-SHEPHERD & CO., 5, 6, q Gray’ s Inn Passage, Red Lion Street, Holborn, London. 


SECOND-HAND TELESCOPES. 

in. AtvaANn CLark, with Slow Motions, £50 ; 
cost £60. £25; 9} in. CaLver, Equatorial with Clock, 
Universai Mount, Mirror by Witn, £45. 

List, including many others, on application. 


SECOND-HAND MICROSCOPES. 


Watson's Edinburgh H., £16; Swirt’s Bacteriological, £13 10s. ; 
Co.tins’ Binocular, £10 ; "Leitz Il B, with Mechanical Stage, £8 10s. 


List, including many others, on application. 


A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/- ; but for general work, Landscapes in 
changing light, Portraiture or Photomicrogra by where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best al round appliance. 

It oy Ae be attached to any 4, roe whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed t the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
DM See Stand at ROVAL PHOTOGRAPHIC SOCIETY'S EXHIBITION, New Gallery, Regent 
Street, where a NEW ONE-PLATE, ONE-LENS, ONE-EXPOSURE CAMERA is on view. 


4 in. STEWARD, with 
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COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 


The West Riding Education Committee, in connection with their scheme 
for the furtherance of Secondary Education, will require in January the 


services of :— 
MASTERS. 

A. One, to teach principally Modern Languages. Salary, £300 per 
annum. 

I. Two, to teach principally English Language and Literature. 
Salary, £309 per annum (each). 

C. One, to teach principally Mathematics and Science. Salary, £300 
per annum. 

D. One, to teach Art. Salary, £300 per annum. 

EK. One Instructor in Physical Exercises. Salary, £200 per annum. 

F. One Instructor in Manual Work. S lary, £200 per annum. 

MISTRESSES. 

G. One, to teach principally Modern Languages. Salary, £250 per 
annum, an 

H. One, to teach principally English Language and Literature. 
Salary, £250 per annum. 

The above Masters and Mistresses will be attached either as Supple- 
mentary or Peripatetic Teachers to one or more Secondary Schools, and 
will, while in the Schools, act under the directions of the Head Teacher. 
Applicants must have had thorough experience in good Schools, and must 
be expert in the theory and practice of teaching the different subjects 
mentioned above. 

Applications must be made on Forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where they must be 
returned not later than Saturday, November 12. 

Copies of not more than three recent testimonials must be sent with the 
ee, Canvassing will be a disqualification. 

n applying for Forms, the letter of the post for which application is 
made must be given. 


PLYMOUTH EDUCATION 
AUTHORITY. 


TECHNICAL SCHOOLS. 


The Authority desires to engage, at once, a qualified LECTURER in 
the subjects of Botany, Biology, and Zoology. Salary, £130 per annum, 
for 18 hours per week teaching service. ‘The Director of the Marine 
Biological Laboratory, the Hoe, kindly offers facilities for research work. 

Full particulars may be had on application. 

3 t. CHANDLER COOK, Education Secretary. 

18 Princess Square, Plymouth, 

October 4, 1904. 


NOTTINGHAMSHIRE EDUCATION 


COMMITTEE. 


WANTED, SECRETARY for HIGHER EDUCATION, under the 
Director, to take charge of the Higher Education Office work, also to do 
work in the County as required. 

Young Oxford or Cambridge graduate preferred; some knowledge of 
Science essential, especially as regards Agriculture. 

Salary, £250, with annual increase of £25 up to £350. Applications to 
be sent in before November 15. For application forms apply to the 
Direcror, Education Office, Shire Hall, Nottingham. No canvassing. 


COUNTY BOROUGH OF HUDDERS- 
FIELD TECHNICAL COLLEGE. 
Principal.—J. F. Hupson, M.A., B.Sc. 

Applications are- invited for the position of Head of the Civil and 
Mechanical Engineering Department, which will shortly be vacant through 
the appointment of Dr. Grindley to a Lectureship in Engineering at 
Liverpool University. Commencing Salary, £250. 

Further particulars may be obtained upon application to 

THOMAS THORP, Secretary. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


ASSISTANT MASTER required immediately in the Secondary Day 
School (mixed, 200). General Form Subjects; French or Drawing a 
recommendation. Graduate preferred. Commencing salary, £120. Apply 
before October 28, on forms to be obtained from the REGIs1 RAR, Technical 
Institute, Wandsworth. 


IMPERIAL DEPARTMENT OF 
AGRICULTURE, WEST INDIES. 


WANTED shortly, a RESIDENT MASTER for an Agricultura! 
School. Salary, £150 to £180, with unfurnished quarters. A graduate jn 
science with experience in teaching preferred. Age not exceeding 2(, 
Climate healthy. Prospects good. Apply by letter to ‘* Commissioner «,” 
Narure Office. 


QUEEN’S COLLEGE, GALWAY. 


ENGINEERING DEPARTMENT. 


An ASSISTANT in ELECTRICAL ENGINEERING is required {or 
the Session 1904-5. Further information may be obtained from the 
Recistrar, Queens College, Galway, to whom applications should he 
sent. 


For other Scholastic Advertisements, see page Ccxxviii. 


Journal of the Chemical Society with Trans. 
actions complete. Absolutely clean and like new, for 1902 and 19»)... 
What offers ?—‘“‘ R.,” c/o NATURE. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIFN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Hig) ier 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.G, 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Rates. Security. 
Prompt Payment of © 
LOSSES PAID OVER £26,000,000. 


CRUISES 
O.P.L. FOR AUTUMN. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZCO, 


3918 tons reg., from Marseilles on 22nd October for a short Cruise to 
AJACCIO, PORT EMPEDOCLE (for GIRGENTI), SYRACUSE, 
NAPLES, CIVITA VECCHIA (for ROME), LEGHORN (for FLORENCE 
and PISA), VILLEFRANCHE (for MONACO, MONTE CARLO, &c.). 


14 avs for 12 GUINEAS and upwards. 


M F. GREEN & CO. Head Offices : 
anagers | 4 NDERSON, ANDERSON & CO./ Fenchurch Avenue. 


For e apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp South, F.E.S., 

With the Assistance of 

Rosert Apkin, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. Verratt, F.E.S. 
Epwarp A. Fitcu, F.L.S., F.E.S. | W. F. Kirsy, F.E.S. 
F. W. Frouawk, F.E.S. G. W. KirKavpy, F.E.S. 
MakrtTIN Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the 
world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free o any country. : 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


UNIVERSITY COLLEGE, SHEFFIELD. 
LECTURER AND DEMONSTRATOR IN CHEMISTRY. 
The Council require immediately the services of a LECTURER and 
DEMONSTRATOR in CHEMISTRY. Salary, £200. 
Applications, accompanied by copies of three testimonials, to be sent to 

the undersigned not later than the rsth inst. 
W. M. GIBBONS, Registrar. 


Wanted for Protestant Irish School after 
the Christmas holidays, a Master to teach Modern Languages and 
Auxiliary Subjects. An Englishman who has resided abroad preferred. 
Salary, £150 per annum; non-resident. Also a Science Master with 
Certificates for the teaching of Drawing. Salary, £150 per annum ; 
non-resident. Applications, with copies of Testimonials and Photos if 

* possible, to be sent to HEAD Master, Office of this paper. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Douctas, 
WwW. W. M.A., F.R.S., E. SAuNDERs, 
Lorp Watsincuam, M-A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and note 
= 5 aeons connected with Entomology, and especially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
t Paternoster Row. 
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BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 
e8¥ STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
Nature says: ‘‘ Teachers requiring efficient ~ oy at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on app by 


wi 


tioning NATURE. 


SON. 


Apparatus for estimation of sulphur in spent oxide. 


VERNIER 
ch, 
MICROSCOPE. 
ae Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 
W. With Scales reading to *1 mm. $6 10 
} ” 05 ” 7 0 
ts. ” ” 5, 7 10 
” ” ‘Or 4, 8 5 
es 1 BELMONT STREET, CHALK FARM, N.W. 
| SPINTHARISCOPE 
to 
SE, 8 as devised by SIR WILLIAM CROOKES. 
CE Showing the Scintillations of Radium. 
PRICE WITH Lens... ... 18. 
As Microscope SLIDE... 10s. 6d. 
pa Nature says: ‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
, of radium, and can be rec ded as a wai . 
, OF pocket instrument of scientific value.” 
~ A. C. COSSOR, 54 Farringdon Rd., London. 
TO SCIENCE LECTURERS. 
Y. HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
& Price £7 70, The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, - >} great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
een monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
eal Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
on GUINNESS, Re. Patent Pamphengo Science Lanterns. The Universal 
the Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front | 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
per The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. S rall Illustrated Catalogue, 100 pages, free, sd. List of 
-_ 60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2¢@. Pamphlets Free. W. C. HUGHES, Spscia.ist, 
e Brewster House, 82 Mortimer Road, Kingsland, N. | 
SCIENTIFIC WORTHIES. 
AS, 
RS, 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of “Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


SURFACE CONDENSER. 


NEW DOUBLE 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


oa Nature says :—“ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 


BREWSTER, SMITH & CO.. 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.c. 


All kinds of Apparatus for Science Teaching. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c., rigid mahogany garden stand, 
new condition, price £22; 34” clear aperture, similar accessories and stand, 
10 10s. ; 3}”, with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ 
matic Field Glass, cost £11, offered for £6._B 
scopes by Browninc, Powgit & LEALANpD, and others ; complete outfit, 
including best substage illuminator and or objectives, for £11,.— 
3 Petrological by Watson, and Swirt, in perfect order, 
| £7.—3 Students’ Mi 
| Objectives by all best makers, yy” for £2 
| approval.—Microscope Slides, so for 12s., or customer's choice 4S, per 

parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices. 


Rev. H. MILLS, Greenside, Kendal. 


price only 


from 


dozen from 


ON SALE. 


ris- 
acteriological Micro- 


croscopes, from £2 10s.—Microscope 


10s., y:” for £3 3s., on 


THE “SIRIUS” FOCUS TUBE. 


Maker, 
|H. HELM, | 


66 Hatton Carden, 
London. 
Glass Blower and 
ACTUAL MAKER 
of all kinds of 


X-Ray and Vacuum 
Tubes, &c. 
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WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY. Illustrated with Woodcuts and Ten Plates. 
Foolscap 8vo. 45. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With Illustrations. Pott | 


8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, VIEWED IN | 


CONNEXION WITH ITS PHYSICAL GEOLOGY. 
Third Edition. Illustrated. Crown 8vo. tos. net. 
GEOLOGICAL SKETCHES AT HOME AND 
ABROAD. 8vo. 10s. 6d. 

ANCIENT VOLCANOES OF GREAT BRITAIN. 
2 vols. Royal 8vo. 36s. net. 

MEMOIR OF SIR A.C, RAMSAY. §8vo. 12s. 6d. net. 


TEXT-BOOK OF GEOLOGY. With Illustrations. Fourth 
Edition, Revised and Enlarged, in 2 Vols, 8vo. os. net, 
| CLASS-BOOK OF GEOLOGY. Illustrated with Woog. 
cuts. Fourth Edition. Crown 8vo. 55. 
| OUTLINES OF FIELD GEOLOGY. Fifth Edition, 
Extra feap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 8vo. 1s. 
| Box OF GEOLOGICAL SPFCIMENS TO ILLUSTRATE GEIKip’s 
PRIMER OF GEOLOGY, Ios. 6d. 
| THE FOUNDERS OF GEOLOGY. Extra crown Svo, 
6s. net. 
| THE TEACHING OF GEOGRAPHY. Globe 8vo. 2;. 
GEOGRAPHY OF THE BRITISH ISLES. Pot 
| 8vo. Is. 


NATURE 


Crown 8vo, 
POPULAR LECTURES AD- 


DRESSES. 
By Lord KELVIN, F.R.S. In Three Vols. 

Vol. I. THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6a. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 
75. 6d. 

Vol. III. PAPERS ON NAVIGATION. 7s. 6d. 


On LIGHT. 
The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 


oF Licut. II. ON LiGHT As A MEANS OF INVESTIGA- | 


TION. III. ON BENEFICIAL EFFECTS OF LIGHT. 7s. 6d. 


LIGHT: a SERIES of SIMPLE, 
ENTERTAINING, and USEFUL 
EXPERIMENTS. 

By A. M. MAYER and C. BARNARD. Illustrated. 25. 6d. 

SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX-. 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 33s. 6d. 


MODERN VIEWSof ELECTRICITY. 
By Sir O. J. LODGE, LL.D. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 64. 


MACMILLAN AND CO., LIMITED, LONDON. 


SERIES. 
‘The CHEMISTRY of PHOTO. 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 
CHARLES DARWIN. 


Memorial Notices reprinted from Mature. By Rt. §Hon. 
T. H. HUXLEY, F.R.S. ; G. J. ROMANES, F.R.S. 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. 2s. 6d. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, M.A. Illustrated. 6s. 
DISEASE IN PLANTS. 
By Professor H. M. WARD, M.A. 7s. 6d. 


FLOWERS, FRUITS, and LEAVES. 
By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 


. 6a, 
ON BRITISH WILD FLOWERS, 
CONSIDERED in RELATION 


to INSECTS. 
By By Lat AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 


THE ORIGIN and METAMOR. 


PHOSES of INSECTS. 
F.R.S., D.C.L., LL.D. With 


ARE THE EFFECTS OF USE AND 
| DISUSE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6¢. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN, 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVYANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s Localizing Table for X-Ray 


STUDENTS’ 


Work. 


CROSS 


ROAD, LONDON, wW.C. 
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LEWIS’S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

New Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 186 GOWER STREET, W.C. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


pe LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. POOLE & Co. 


(ESTABLISHED 1854), 


104 CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


CEORSE & SONS EXPORT & RETAIL 
5 BOOKSELLERS .. 
and Dealers in Scientific, Literary, and other 
Journals and Reviews, and Publications of Learned 
and Scientific Societies, in Complete Sets, Volumes, 
or Parts. 

Agents for British, Foreign, and Colonial Libraries, Institutions, and 
Private Book Buyers. Current Catalogue sent post free on application. 
Books sought for. Correspondence Invited. All communications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 


BARGAINS in SCIENCE BOOKS 


NOW READY. 


H. J. GLAISHER’S October Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 
cluding the various departments of SCIENCE, Post Free. 
H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

4 Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 

BY THE SAME AUTHOR, 

The DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 

SEGG & CO’, 289 and 291 Regent Street, London, W. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO, Utd. 


THE GEOGRAPHICAL JOURNAL. 


Price 2s. 
CONTENTS.—OCTOBER. 


Return of the National Antarctic Expedition. 

A Journey to the North of the Argentine Republic. By Florence 
O'Driscoll (with 7 Illustrations, 2 Plates, and Map). 

Report on the Work of the Americanist Congress at Stuttgart. By the 
President. 

Description of an Astrolabe. By S. A. Ionides, B.A. (with 2 Plates). 

Recent Discussions on the Scope and Educational Applications of 
Geography. By Dr. A. J. Herbertson. 

Notes on the Anglo-Liberian Frontier. By Lieut. E. W. Cox, R.E. (with 


Map). 
Loch Ness :— 
. The Bathymetrical Survey of Loch Ness. By T. N. Johnston, 
M.B., C.M., F.R.S.E. 


Il. Movements of the Waters of Loch Ness, as Indicated by Tem- 
perature Observations. By E. R. Watson, B.A., B Sc. (with 
3 Diagrams). 

III. On the lonization of Air in Vessels Immersed in Deep Water. 
By E. R. Watson, B.A., B.Sc. (with 3 Diagrams). 

IV. Seiches Observed in Loch Ness. By E. Maclagan-Wedderburn, 
M.A. 


V. Biology of Loch Ness. By James Murray. 

On Mountains and Mankind. By Douglas W. Freshfield. 

Geography at the British Association, Cambridge Meeting. 

A New Map of Transbaikalia. By Prince P. Kropotkin. 

The Annual Rainfall of the British Isles. 

Reviews. 

Obituary :—Friedrich Ratzel; Sir Michael Biddulph; Major G. H. 
Bretherton ; the Hon. John Douglas; the Rev. Francois Coillard. 

Correspondence :—The Survey of Goonde. By Major E. H. Hills, 


-B., R.E. 
Geographical Literature of the Month. 
EDWARD STANFORD, 12, 13, 14 Long Acre, London, W.C. 


JUST PUBLISHED. Large Cr. 8vo, 3s. 6d. 


NATURE TEACHING 


Based upon the general principles of agriculture. 
FOR THE USE OF SCHOOLS. 


By FRANCIS WATTS, B.Sc., and 
WILLIAM G. FREEMAN, B.Sc. 


This book is intended to be a practical introduction to gardening, 
especially with a view to its adoption in schools. It begins with an 
intelligible analysis of the processes of nature, and gives simple advice 
how to get the best out of various classes of soil. In addition to the 
important chapters on fertilisation, and the growth of flowers and fruits, 
the parts of the book which deal with weeds and animal pests will be 
found interesting and useful. Various courses of agricultural practice are 
suggested in an appendix. 


*," A 16 pp. descriptive pamphlet will be sent, post free, on 
application. 


JOHN MURRAY, ALBEMARLE STREET, W. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Part 169. Price 4s. 
Edited by G. C. Lioyp, Secretary. 


Containing the following papers, together with the discussions thereon :— 
‘** Localisation of Faults on Low-Tension Networks" (Birmingham Local 
Section), by W. E. Groves, Associate Member ; ‘‘Notes on Solid Rail 
Joints” (Dublin Local Section), by P. S. SHEARDOWN, Associate Member ; 
“* Some Properties of Alternators under Various Conditions of Load ” (Bir- 
mingham Local Section), by A. F. T. Arcuison, Associate ; ‘‘ Armature Re- 
actions in Alternators, with some Notes on the Running of Synchronous 
Motors,” by H. W. Taytor, Student; “ Alternating Current Commu- 
tator Motors,” by F. Creepy, Student; and an ‘‘ Original Communica- 
tion’ by M. B. Fie_p, Member, entitled ‘‘ Eddy Currents in Solid and 
Laminated Iron Masses.” 


‘Messrs. E. & F. N. SPON, Ltd., 125 Strand, W.C. 


Crown 8vo, cloth, gilt top, 6s. 


STUDIES IN ASTRONOMY. 


By J. ELLARD GORE, F.R.A.S. 
With 8 Illustrations, 


‘* A book in which all lovers of the mystery of the immensity and order 
of our universe will find much to learn and much to interest them.” 
—Daily Graphic. 


London: CHATTO & WINDUS, 111 St. Martin’s Lane, W.C. 
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MR. EDWARD ARNOLD'S NEW BOOKS. 
THE ELEGTRIC FURNAGE. 


By HENRI MOISSAN, 
Professor of Chemistry at the Sorbonne. 
AUTHORIZED ENGLISH EDITION. 
Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 


Demy 8vo. With numercus Illustrations. 10s. 6d. net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. 
Demy 8vo. With Diagrams. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 


Professor of Physics at the University of Manchester. 
Demy 8vo. With numerous Diagrams. 15s. net. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, 


Lecturer on Forestry, Durham College of Science. 
Demy 8vo. With Illustrations, 12s. 6d. net. 


Loxpon : EDWARD ARNOLD, 41 & 43 Mappox' Sr., W. 


A NEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


Registered Design No. 420,297. 

As will be seen by the illustration, this Barometer j, 
built on original lines. 

By the absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
the column, and therefore an extremely accurate ani in- 
stantaneous reading is made possible. The scales being 

raduated upon the flat side p'eces the DIVISIONS AND 

IGURES ARE ALWAYS IN VIEW, and the vernier 
is very much more legible than in the ordinary tubular 
patterns. 

The bore of the tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0°002 inches and 0°1 m/m. 

The attached Thermometer on the body of the inst;u- 
ment is graduated in Fahrenheit and Centigrade scales 

It is the BOLDEST Standard Barometer made. 

The PRICE IS LOWER than that of any other form 
of Standard Barometer of the same dimensions. 

It yields readings equally close as the highest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, “ THE STUDENTS,” 


designed for Schools for demonstration work, and small 
private Observatories ; bore *25 ; reading to ‘01 inch 
and *1 millimetre. 


£3 7s. 6d. 
Sole Manwacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, 
46, HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Telegrams : Rapkin, Lonpon. Nat. Tev.: 1981 Holborn. Estd. 150 years 


CHARLES GRIFFIN & CO.’S PUBLICATIONS. 


Now Ready. In Large 8vo. Handsome Cloth. With 1100 Pages, 
394 Illustrations. 30s. net. 


A TEXT-BOOK OF HUMAN PHYSIOLOCY, 


Including HISTOLOGY and MICROSCOPICAL ANATOMY, with 
special reference to the .. . PRACTICE OF MEDICINE. 
By Dr. L. LANDOIS, 
Professor of Physiology and Director of the Physiological Institute in the 
University of Greifswald. 
New, Revised,and Enlarged Edition, from the Tenth German Edition. 


Epitep ny ALBERT P. BRUBAKER, M.D., 
Professor of Physiology and Hygiene in the Jefferson Medical College ; 
Professor of Physiology in the Pennsylvania College of Dental Surgery ; 
Lecturer on Physiology and Hygiene in the Drexel Institute of Art, 
Science, and Industry, Philadelphia. 
Transtatep by AUGUSTUS A. ESHNER, M.D., 

Professor of Clinical Medicine in the Philadelphia Po yclinic; Physician 
to the Philadelphia Hospital; Assistant Physician to the Philadelphia 
Orthopedic Hospital and Infirmary for Nervous Diseases. 

In Large 8vo, beautifully Illustrated. With 176 Figures and Plates, 
many in Colours. Price 3os. net. 
APPLIED ANATOMY: 

A Treatise for Students, House Surgeons, and for Operating Surgeons. 
By EDWARD H. TAYLOR, M.D. (Dublin), F.R.C.S.L., 
Surgeon to Sir Patrick Dun's Hospital ; Examiner and late Lecturer in 
Applied Anatomy, Trinity College, Dublin ; Examiner in Surgery, Royal 
College of Surgeons in Ireland. 

‘* The illustrations aye particularly good. . . . It is for this reason that 
we have been induced to include it among our list of books which we think 
should be on every practitioner's bookshelf.”—Medical Times. 


SECOND EDITION. Revised and Enlarged. With Numerous 
Illustrations (some in Colours) and Coloured Plate. 1s. 
CLINICAL MEDICINE: 

A Practical Handbook for Practitioners and Students. 

By JUDSON BURY, M.D., F.R.C.P., Physician to the 
Manchester Royal Infirmary. 

“* We may say at once that Dr. Judson Bury has sucCEEDED WELL. His 
book is planned upon RATIONAL LINES . . . intended for PRACTICAL SER- 
VICE. is work will take a PROMINENT PLACE amongst books of its 
class, and is «ne, too, which the clinical student can TRUST as being re- 
liable. . . . The illustrations are numerous and TELLING.” — The Lancet. 


LONDON : CHARLES GRIFFIN & CO., LTD., 12: EXETER 
STREET, STRAND, W.C. 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


The following is one of the many testimonials to the value oi 
these Plates for scientific work :— 


“ JENA. 
‘It will perhaps not be without interest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving at a 
velocity as high as goo metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. La.) will 
furnish the most striking testimonial of the value of your article. In the 
above paper and also in the “‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was only 1/100,o00th of a second, the pictures are wonderfully sharp and 
clean, and exhioit a grain resembling that of collodion plates, which latter 

property renders the plates specially suitable for stellar photography. 
* Yours respectfully, 
“sig. Dr. Luawig Mach.’’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain :— 


THOMAS CHRISTY & CO., 
4,10 & 12 OLD SWAN LANE, LONDON, E.c. 
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PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10’ COIL FOR X-RAY 


WORK, £25. 


10’ COIL FOR WIRELESS 


TELEGRAPHY, £21 


A liberal discount off 
these prices. 
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CO., 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
** Secohm, London.”’ 


Telephone : 


779 Westminster. 


{2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, 


S.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


tHe “GERYK” 


Vacuum Pump. 
(Fleuss Patent) 


A mechanical pump giving 
a vacuum comparable with 
that obtained by a mercury 
pump. 


Used by all the leading 
Scientists. 


Price from Write for 
£4:5:0. List F.45. 


Pulsometer Engineering C212 


Nine Elms tronworks. Reading. 


STANDARD ANEROID BAROMETERS, 


4 
4 
| meters, Sunshine Recorders, 


: Air Meters, Anemometers, Boiling Point agnacatme, 
4 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, } 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. = § 


WHOLESALE MANUFACTURER § 
Meteorological and Scientific Instruments § 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 


STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Burettes, CATHETOMETERS, Clinometers, Drawing 
a Eudiometers, Gas, Steam and Water 
8s, Hydrometers, MICROSCOPES, Plane 
FINDERS, SEXTANTS, Spectroscopes, Sp 
n 


Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) > 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 


Prompt Attention to all Orders and Inquiries. 


pe Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 
97 THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO”S NEW BOOKS. 


H. WELLS’S NEW BOOF. 


THE FOOD OF THE GODS, AND HOW IT GAME TO EARTH. 


Crown 8vo. Gilt top. 6s. 


MORNING POST.—‘‘It is a wonderfully ingenious and entrancing tale, and, like all its author's works, it contain; 
a great amount of the thought which stimulates thought in the reader.” 
77/MES.—** One of the simplest yet most ingenious pieces of invention that Mr. Wells’s ‘ scientific’ imagination has hii 


upon. There is no one who combines so much philanthropic fervour with so much impatient scorn as Mr. Wells . . © ani 
if Mr. Wells prefers to give us beauty and purpose at forty feet instead of five-feet-ten, we can only be grateful for th. 
newness of the setting, the more daring stroke of imagination that imprints the vision more vividly on the mind.” 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. By Roserr Brannox 


ARNOLD. 8vo. tos. net. [ Tuesday. 
NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Huxtey, 


Revised and partly Re-written by Prof. R. A. GREGORY. With 301 Illustrations. Globe 8vo. 45. 6d. 


‘ SPECTATOR.—* The general value of the book remains undiminished, while additions of unquestionable utility have 
een made.” 


SCHOOL WORLD.—* Will be cordially welcomed, not only as a notable addition to educational literature, but als» 
as a worthy tribute to the memory of a great man.” 


AN ELEMENTARY TREATISE ON GRAPHS. _ By Georce A. Gisson, M.A., 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 


Students. By A. LIVERSIDGE, M.A., LL.D., F.R.S.  Super-royal 8vo. 45. 6d. net. 


PHARMACEUTICAL JOURNAL.—* The tests given by the author have been wel! selected and the matter is clearly 
arranged. . . . Any student who buys this work will find that he has a helpful and clear guide to the processes of qualitative 
chemical analysis.” 


GETTING ACQUAINTED WITH THE TREES. By J. Horace McFartanp. 


Illustrated from Photographs by the Author. 8vo. Gilt top. 7s. 6d. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 


A NEW GEOMETRY FOR SCHOOLS. PART VI. NOW READY. 
By S. BARNARD, M.A., Assistant Master at Rugby A SCHOOL GEOMETRY. 


School, late Fellow and Lecturer at Emmanuel College, By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


Cambridge; and J. M. CuiLp, B.A., Cantab., Lecturer E Crown 8vo. ; 
in Mathematics, Technical College, Derby. Crown 8vo This work is based upon the recommendations of the Mathe- 
qt. 6d . ? ; > | matical Association, and will be found to satisfy the require- 


| ments of University, Local, London Matriculation, Army, 


A NEW GEOMETRY FOR JUNIOR Navy, and other examinations. In particular, the suggestions 
FORMS. By S. Baananp. M.A d Geen | recently proposed by the Cambridge Syndicate have been 
. y 9. » M.A., and J. M. » | carefully considered. 


| Parts I. and II.—Part I., LINES AND ANGLES, RECTILINEAL 
* is volume contains a e ractical an eoretica eomet: 
required for a pass by Junior Candidates in the University Locals. af Heclid Beok 
A NEW GEOMETRY FOR SENIOR Part III.—Crrcuks (Containing the Substance of Euclid, Book 


FORMS. By S. BARNARD, M.A., and J. M. CHILD, | III., 1-34, and part of Book IV.). 15. 
B.A. C 8 ‘ Parts I., I]. and III. 2s. 6d. 
[/mmediately. | *,* This volume exactly suits the requirements of the New Syllabus for 
PART IV. NOW READY. the King's Scholarship Examination. 


THEORETICAL GEOMETRY FOR BE.-. Part IV.—SQUARES AND RECTANGLES, GEOMETRICAL 


EQUIVALENTS, OF CERTAIN ALGEBRAICAL FORMULA: 


GINNERS. By C. H. Attcock, Senior Mathematical (Containing the Substance of Euclid, Book II. and Book 
Master at Eton. Parts I., II., III., and IV. Globe 8vo. | III.. Props. 35-57), sewed, 6d. 
‘arts . an -—Containing the Substance of Euclid, 
PRACTICAL GEOMETRY FOR BE- Books II. and III. and am of Book IV. 1s. 6d. 
GINNERS. By V. Le Neve Foster and F. W. Dosss, Part V.—Containing the Substance of Euclid, Book VI., with 
Assistant Masters at Eton College. Crown 4to. 25. 6¢. Additional Theorems and Examples. 15. 6d. 


Parts I.-V. 45. 6d. 


PRACTICAL EXERCISES IN GEO- Parts IV. and V.—Containing the Substance of Euclid, Book II., 
METRY. By W. D. Ecc M.A.. Assi M Book III., 35-37, and Book VI. 2s. 

istant Master at part VI.—Containing the Substance of Euclid, Book XI., 1-21, 

Eton College. Revised Edition, with Answers. Globe together with Theorems relating to the Surfaces and 


8vo. 25. 6d. Volumes of the Simpler Solid Figures. 1s. 6d. 
MACMILLAN & CO., LIMITED, LONDON. 


Wet « 
) 
t 
A 
J. 
Te. 
oth 
pon 
M 
or 
ca 
oni 
Ne 
Ga 
Pe 
Ast 
I 
As 
AC 
Co 
Py: 
Ye 
Hi: 
Q 
t 
AZ 
| 


OcTOBER 13s 1904] 


NATURE 


CCXXXVili 


Sale by Auction. 


IMPORTANT AND VALUABLE NATURAL HISTORY 
SPECIMENS. 
TUESDAY, OCTOBER 18, at HALF-Past 12 O'CLOCK. 


MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden. London, W.C., an unusually 

ne Collection of Skins of British Birds, including fine Greenland 
Falcons, White’s Thrush, Spine-tailed Swift, Sabine’s Gull, and many 

ther Rare Species —a choice Selection of European and American Bird 

kins—1eo Lots of Birds’ Eggs, many rare —and a few Lots of superior 
Taxidermists’ Tools. 

n view day prior 10 to 4, and morning of sale. 
Catalogues on application. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Pros ors, ang | Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, &c. 


KELSO PLACE, STANFORD KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, F' loscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia ; —_ Alcy- 
onium ; *Hormiphora (preserved) ; 
Nereis, Aphrodite, Arenicola, La anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, a 7 Eledone, 
Pectens Bugula, Crisia | Holothuria, Asterias, Echinus. 
Ascidia, Salpa reserved), S llium, Raia, &e., &c. 

For prices more Seal lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 


A. PETROLOGY. 
Arranged by Professor Dr. K. BUSZ of Miinster. 
The Mode of Occurrence of Reck-forming 
Minerals : so Slides... 
. Do. taken by crossed nicols : 20 Slides 
. The Microstructure “ Rock-forming Minerals : 
Slides .. 
» 50 Slides... 
> The Structures of Rocks: 36 Slides 
Collection of typical Rocks, taken in ordinary 
light : 100 Slides “i 
60 Slides .. 
nee under crossed nicols : 75 Slides 
Do. 45 Slides ... 


B. GEOLOGY & PALEONTOLOGY 
Arranged by Professor Dr. F. J. P. van CALKER of Groningen. 
Paleontological Problematica : 30 Slides... 

Historical Geology (Type Collection): 

. Tectonic Geology : 30 Slides... 
. Protozoa Radiolaria): 35 Slides 
Pisces : 30 Slides .. 
ill 


BARN BAW WA 
ues 


Amphibia: 12 Slides .. 
Reptilia and Aves: so Slides sa 
7. Mammalia: 70 Slides 
The of slides of ‘Voleanoes. ‘and ‘Grystallography will 
Catal lid 
‘ata jogue oO antern slides in preparation ; TOs tus t 
free. Single slides are sold at 1s. 6d. each. — - 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


WATKINS & DONCASTER, 


NATURALISTS, 
CABINETS AND APPARATUS 


FOR ee BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Superiori of Cabinets and 
Apparatus. ces Pmit distinguished 
patrons, Colleges, c. 


A LARGE STOCK BIRDS’ EGGs 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
AU Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
_COLLECTIONS IN POLISHED DEAL Tr 


BIRKBECK BANK 


ESTABLISHED 18s:. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


25 S , 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects jor 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 

Boxes, Models of Crystals, &c., 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO ‘‘ NATURE.” 
s. d.| To act Praces Aproap:— 
1 8 Yearly 
om 6 Half-yearly . 

6 Quarterly 


Yearly . 


Half-yearly . 
Quarterly 


+ O15 


1 10 | Lines in Column 


One Sixteenth Page,or Eighth Col. e 
- © 8 o/| One Eighth Page, or Quarter 


The telegraphic address of Nature is “ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 
hh 
° 


r Lineafter . 9 

° 

6 


, Quarter Page, or Half 


aColumn . 11s o 
Halfa Page, oraColumn 3 5 o 
° 


Column Whole Page . 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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IMPORTANT ANNOUNCEMENT. | 
Arsonval’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England. 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 27° INN, R040, 


where the apparatus may be seen working. 


ELECTRO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 
INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 
Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
Wibratory Apparatus. 


SPECIALITY.—Apparatus to pretest both patients and operators 
during X-ray treatment. 


IN OF MAXIMUM ACTIVITY IN 
STOCK. OF MODERATE ACTIVITY STOCK. 


WATSON & SONS are prepared to submit Estimates and to accept Orders for the 
» above Apparatus from Hospitals, Institutions, Laboratories, Private Practitioners, &c. 
—— Operators sent to any part to instruct in the use of Apparatus supplied by us. 
Write for Illustrated Price List No. 7, post free on application. 


W. WATSON & SONS, Opticians to His Majesty's Covernment, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. DEPOT—78, Swanston Street, Melbourne, Australia. 


W.WATSON & SONS 
NOON 


COUNTRY House LIGHTING 


FAR | LARGER 
| INSTALLATIONS 
THE MOST | 
ECONOMICAL | 
MORE REMARKABLE 
SYSTEM KNOWN. RESULTS. 


Electric C t for 100 16- 1 : GAS PLANT. | GAS ENGINE AND, DYNAMO, fuel per hour by using a CROSSLEY 
ectric Current for 16-c.p. lamps can be o ned for ° 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE. 
WILL NOT GET OUT of ADJUSTMENT. 
EBASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST GLASS MADE. 
Powers 4, 6, 8, 10, 12. 
/llustrated Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Printed by RicHakb CLay anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City 0: London, and published by MACMILLAN 
anv Co., Limrrep, at St. Martin's Street, London, W.C., and MacmiLLan Company, 66 Fifth Avenue, New York.—THursvay, Oct. 13, 1904. 
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GENFRAL LIBRAR™, 
UNIV. OF MICH. 


woy 2 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-WoRDSWORTH. 


"No. 1825, VOL. 70] THURSDAY, OCTOBER 20, 1904. [PRICE ‘SIXPENCE. 


a Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


GOLOUR PHOTOGRAPHY. | vow custAv FiscHER IN JENA. 


Prof. R. W. WOOD’S DIFFRACTION | 


Die Transpiration der Pflanzen, Eine physiolo- 


PROCESS. gische Mono- 

graphie von Dr. ALFRED BURGERSTEIN, a. o. 

We are now in a position to supply Diffraction Photographs | | Universitiits - Professor in Wien. 1904. Preis: 
made by Prof. R. W. Woop’s process, together with Viewing 7 Mark 50 Pf. 


Stands, as shown at the British Association Meeting at Cam- “ : . be 
bridge and at. the Royal Photographic Society Soireé, and || Die Keimpflanzen der Gesneriaceen sale 
described in this number of NATURE at page 614. ee — — 
Patent Viewing Stands with triple overlapping rulings riicksichtigung von Streptocarpus, nebst vergleichenden 
showing the principle of the process and the brilliant spectrum agg a aa 4 Familie. | Von 
colours produced by it, 30/-. | Dr. R FRITSCH, 0. 6. Prof. der Botanik an 
Three additional Diffraction Colour Photographs for viewing | | der k. k. Universitat in Graz. Mit 38 Abbildungen 
with the above stand Roses, Bouquet, and Man playing Golf, | | im Text. 1904. Preis: 4 Mark 50 Pf. 
} 


8/6 each. Charakteristik der 
Diffraction. Medification of the Joly Process, for use in the Handbuch der Laubholzkunde. in Mitteleuropa 
same stand, 7/6, heimischen und im Freien angepflanzten angiospermen 


The exclusive European rights in this process are held by 


NEWTON & Cco., SCHNEIDER. Erste Lieferung. Mit 95 Abbild- 


| 
| 
SCIENTIFIC INSTRUMENT MAKERS TO H.M. THE KING, | ungen im Text. Vollstandig in etwa 9 Lieferungen. 


H.R.H. THE PRINCE OF WALES, and the GOVERNMENT, 
3 FLEET ST., 


LONDON, E.C. 


KEISER & SCHMIDT’S NEGRETTI & ZAMBRA’S 
PYROMETERS POCKET BAROMETERS 


: For the Weather and for Measuring Heights. 
for measuring temperatures POCKET HYGROMETERS 


up to 1600° C. For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 


with direct reading Galvanometer. | qyrep specracLes AND FOLDERS FOR SUN AND DUST. 
Illustrated Price Lists — by Post to all Parts of the 


PARTICULARS SENT ON APPLICATION. 


GOERZ, ZEISS, and other principal makes of Prism 
SOLE AGENTS— Binoculars stocked. 


JOHN J. GRIFFIN & SONS, Ltd.,|) NEGRETTI: & ZAMBRA, 


20-26 SARDINIA STREET, 38 HOLBORN VIADUCT, E.C. 
LINCOLN’S INN FIELDS, LONDON, W.C. Branches—45 CORNHILL; 122 REGENT STREET. 
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THE SIR JOHN CASS TECHNICAL 


INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuarues A. Koun, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 


Cc A. Koun, M.Sc., Ph.D., F.1C 
Chemistry “ \ and H. Burrows, A.R.C.S., Ph.D., F.LC. 


Physics eve R. S. Wittows, D.Sc., M.A 
Metallurgy ous C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leacetrt, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 
NEW SESSION began MONDAY, SEPTEMBER 26. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


LEITH NAUTICAL COLLEGE. 


This COLLEGE is open, day and evening, during the whole year. In 
addition to the ordinary routine daily work, viz.:—The preparation for 
Board of Trade Certificates, the instruction in the Principles and Mathe- 
matics underlying Navigation, the Mechanics of Seamanship, the Physics 
of the Sea, and Shipping Law and Practice, the following Special Courses 
will be given in the Winter of 1904-5 :— 

TUESDAY and THURSDAY EVENINGS, a Course of (1) Naval 
Architecture and Shipbuilding, and (2) Design of Marine Motors, com- 
mencing October 18 ; 

TUESDAY EVENINGS, a Short Course of Lectures and Laboratory 
Work in “‘ Electricity on Board Ship,” commencing November rs ; 

MONDAY EVENINGS and THURSDAY AFTERNOONS, Two 
Courses in Ship Surgery, Medicine, and Hygiene, with Hospital Visits, the 
First Course commencing November 7, 1904, and the Second, January 16, 


1905 ; 
FISHERMEN'’S CLASSES on SATURDAY AFTERNOONS, com- 
mencing November 26. 


Apply to J. BOLAM, Headmaster. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
STATISTICAL AND BIOMETRICAL LABORATORY, 
AssIsTED BY A GRANT FROM THE WoxsuipFuL Company OF DRapERs. 


The Laboratory is open daily from 9.30 to 5.30, and students can work at 
any time within those hours. Assistance is given with instruments and 
material as well as by computators in all forms of statistical inquiry. 
Research workers can start at any time during the Session, but it is desirable 
that they should have some preliminary elementary knowledge of either 
mathematics or biology. The staff is always prepared to give aid in 
statistical problems, and to suggest investigations which may serve as 
training in accurate and metbodical inquiry. Apply for further particulars 
Karu Pegarson, F.R.S., University College, Gower Street, 


SWINEY LECTURES ON GEOLOGY. 


UNDER THE DIRECTION OF THE TRUSTEES OF THE 
BRITISH MUSEUM. 


A Course of Twelve Lectures on ‘‘GEOLOGY—THE RECORD 
AND ITS INTERPRETATION ” will be delivered by Joun S. Fiett, 
M.A., D.Sc., F.R.S.E., in the Lecture Theatre of the Victoria and Albert 
Museum, South Kensington (by permission of the Board of Education), 
on Mondays, Wednesdays, and Fridays, at 5 p.m., beginning Monday, 
November 7, and ending Friday, December 2. Each Lecture will be illus- 
trated by means of Lantern Slides and Lime-light. Admission to the 
Course fiee. Entrance from Exhibition Road. 

By order of the Trustees, 
E. RAY LANKESTER, Director. 

British Museum (Natural History), 

Cromwell Road, London, S.W. 


UNIVERSITY OF LONDON. 


ADVANCED PHYSIOLOGY LECTURES. 


A Course of Eight Lectures on Muscle and Nerve will be given in the 
Physiolegical Laboratory of the University by Dr. A. D. WALLER, F.R.S., 
on the following Tuesdays :—October 18, 25, November 1, 8, 15, 22, 29, and 
December 6, 1904, at 5 p.m. The Lectures are free. Tickets may be 
obtained on application to the AcapEmic RecrstRar, University of London, 
South Kensington, S.W. 


‘GOSPORT AND ALVERSTOKE 
SECONDARY SCHOOL. 

A SCIENCE MASTER is required, to commence duties in January, 
1905. Chief subjects—Physics and Chemistry. Commencing salary, £140 
per annum. Further particulars may be obtained from the HEAD MasTEr, 

yy whom applications should be received not later than November 1, 1904. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 

(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERIN(: 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours stud: its, 
exceptionally large and well equipped. 


RESEARCH. 

Accommodation and om provided for research in either Pur~ or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
pe for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 

REG. S. CLAY, D.Sc., Principa’. 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION, 
PRELIM. SCi. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. and 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are hel’ at 
University Tutorial College (London Branch of University Correspond «ice 
College). 300 successes were gained at London University last Sessioi by 
U.T.C. students. 

Prospectus, post free, from the Vice-Principat, University Tutorial 
College, Red Lion Square, Holborn. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 


EDUCATION DEPARTMENT. 


The West Riding Education Committee, in connection with their scheme 
for the furtherance of Secondary Education, will require in January the 


services of ;— 
MASTERS. 

A. One, to teach principally Modern Languages. Salary, £300 per 
annum, 

B. Two, to teach principally English Language and Literature. 
Salary, £300 per annum (each). 

C. One, to teach principally Mathematics and Science. Salary, £ 300 
per annum. 

D. One, to teach Art. Salary, £300 per annum. 

E, One Instructor in Physical Exercises. Salary, £200 per annum. 

F. One Instructor in a Salary, £200 per annum. 


G. One, to teach principally Modern Languages. Salary, £250 per 
annum, an 
One, to teach principally English Language and Literature. 
Salary, £250 per aanum. 

The above Masters and Mistresses will be attached either as Supple- 
mentary or Peripatetic Teachers to one or more Secondary Schools, and 
will, while in the Schools, act under the directions of the Head Teachier. 
Applicants must have had thorough experience in good Schools, and must 

expert in the theory ‘and practice of teaching the different subjects 
mentioned above. 

Applications must be made on Forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where they must be 
returned not later than Saturday, November 12. 

Copies of not more than three recent testimonials must be sent with the 
application. Canvassing will be a disqualification. 

n applying for Forms, the letter of the post for which application is 
made must be given. 


NOTTINGHAMSHIRE EDUCATION 


COMMITTEE. 


WANTED, SECRETARY for HIGHER EDUCATION, under the 
Director, to take charge of the Higher Education Office work, also to do 
work in the County as required. 

Young Oxford or Cambridge graduate preferred; some knowledge of 
Science essential, especially as regards Agriculture. 

Salary, £250, with annual increase of £25 up to £350. Applications ic 
be sent in before November 15. For application forms apply to the 
Director, Education Office, Shire Hall, Nottingham. No canvassing. 


SCIENCE MISTRESS required in January 
for important Secondary School in London—B.Sc. to take Physiography, 
Botany, Physiology, Chemistry and Psychology. Salary, £120, no.\- 
resident.—Address Grirritus, SMitH, PoweLt & Smits, Scholastic 


Agents, 34 Bedford Street, Strand. Many other vacancies for Science 
and other Mistresses. 


For other Scholastic Advertisements, see page ccxii. 
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WANDSWORTH TECHNICAL 
INSTITUTE. 


SECONDARY DAY SCHOOL. 


An ASSISTANT MASTER is required to teach French (modern con- 
versational methods) and English (in « q of the p tion of 
M.. C. Campbell to a Head ey 

An ASSISTANT MASTER is also required to teach Drawing and 
oruinary form subjects. 

For —_ appointment a Graduate with good teaching experience will be 
pi cierred, 

Commencing Salary in each case, £120. Applications, on forms which 
imay be obtained from the ReGisTRAR, must be received not later than the 
first post on Monday, October 31. 


INDIAN GEOLOGICAL DEPARTMENT. 

Two vacancies exist in the grade of ASSISTANT SUPERIN- 
(ENDENT. Candidates should address the UNpEeR-SECRETARY OF 
SvaTE For Inp14, India Office, London, S.W., where particulars can be 
oltained regarding qualifications and other conditions of appointment. 

Preliminary notice is also given that in 1905 there will be at least one 
nore vacancy, and another in 1906. Applications for these may be made in 
luly, 1905, and July, 1906, respectively. 

India Office, Whitehall, 

October 13, 1904. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES. ) 
AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURE will shortly be 

ppointed. Applications should be sent in not later than November 7. 
For further particulars apply to 

JOHN EDWARD LLOYD, M.A., 

October 12, 1904. Ss 'y and Regi: 


UNIVERSITY OF BIRMINGHAM. 


ASSISTANT LECTURER AND DEMONSTRATOR 
IN CHEMISTRY. 


The Council invites applications for this appointment. The stipend will 
be £150 per annum. 
The candidate selected will be required to enter on his duties at the 
earliest possible date. 
Further particulars may be obtained from the undersigned, to whom 
ner cme accompanied by testimonials, should be sent not later than 


ovember 7, 1904. 
GEO. H. MORLEY, Secretary. 


OF BIRMINGHAM. 


MUNICIPAL TECHNICAL SCHOOL. 


The services of a LECTURER in ELECTRICITY and PHYSICS 
are required in January next. The commencing salary offered is £140. 
‘The last date for sending in applications is November 19 next. 

Full particulars of the post will be forwarded on application to 

GEO. MELLOR, Secretary. 

Offices of the School, Suffolk Street, 

October 17, 1904. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1905) Vacancies.—Graduates and other well 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GrirFiruHs, SmiTH, Power, & Smitu, Tutorial Agents 
(Estd. 1839), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies will be sent. 


Wanted for Protestant Irish School after 
the Christmas holidays, a Master to teach Modern Languages and 
Auxiliary Subjects. Englishman who has resided abroad preferred. 
Salary, £150 per annum ; non-resident. Also a Science Master with 
Certificates for the teaching of Drawing. Salary, £150 per annum 5 
non-resident. Applications, with copies of Testimonials and Photos if 
possible, to be sent to HEAD MAsrTer, Office of this paper. 


MARINE ZOOLOGIST. 


Wanted by Ulster Fisheries and Biology Association, a NATURALIST 
to work at the Association’s Laboratory, Larne. Seleey, £o00 per annum. 
Apply Professor GreGG W1Lson, Queen's College, Belfast. 


COACHING 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 

5 Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
SESSION 1904-5. 


A. GALLENKAMP & Co., Ltd., 
19 & 21, Sun Street, Finsbury Square, London, E.C., 
SUPPLY ALL REQUISITES FOR 


SCIENCE WORK 


(Chemical and Physical) 


IN SCHOOLS 


AT SPECIAL RATE S. 
=@ NEW CATALOGUE of PURE CHEMICALS, REAGENTS, 
and SOLUTIONS, post free. 


NEW ILLUSTRATED LIST, “B,” 


COVERING ALL APPARATUS FOR 


BOTANY, AND, PLANT. PHYSIOLOGY 


AND ADVANCED), 
ALSO GRATIS ON APPLICATION. 


JUST OUT. 
The OCTOBER issue of our List of 
SECOND-HAND 
INSTRUMENTS, 


Consisting of 26 pages of articles, by the best makers, in the 
VARIOUS BRANCHES OF SCIENCE. 


Post Free to readers of NATURE. 


C. BAKER, 244 LONDON, W.C. 


SANGER- SHEPHERD 


NEW PATTERN AUTOMATIC ARC-LAMP 


FOR 


LABORATORY WORK. 


125 Candie Power. 


A low power Lamp, invaluable as 
white light illuminant for 


Microscopic, 
Spectroscopic, 
and Photographic Work. 


SPECIFICATION, — Automatic Arc 
p in nickel-plated ventilated cover, 
suspended on adjustable stand with 
self-contained resistance, fine centreing 
adjustment by screwed nut suspension. 
As open or closed arc, requires only 14 
amperes on 100/110 volt direct current 
circuit. Complete with flexible cord 
and plug, for instant attachment to 
ordinary bayonet lamp socket. 
Burns 20 hours without attention. 


With Stand (as shown), 
£4:10:0 
Lamp only, 
£2:15:0 
Also supplied for 200 
volts. 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 


For other Scholastic Advertisements, see page ccxl. 
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RECTIFIED SPIRIT 


(SPIRITS OF WINE) 


B.P. and higher strengths. Duty paid; or Duty ; A D | U Mi 


Free under Finance Act 1902. 


9,000,000 Unit Strength. 


METHYLATED SPIRIT 2 tubes of 5 milligrams each ana 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTILLERS SINCE 1750, 
115-121 Tooley Street, 
LONDON, S.E. 


JAMES SWIFT SON, 


Opticians. 


“THE DISCOVERY.” 


Thisis the latest STUDENT'S MICRO- 
SCOPE made by J. S. & S., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 
with J. S. & S. new patent fine ad- 
justment, 2/3” and 1/6” Objectives, 
tris Diaphragm and one Ocular. 


In Cas, £6: 15: O 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 

81 TOTTENHAM COURT 
ROAD, LONDON. 


THe PHOTO AUTOCOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- 
ducing from negatives an unlimited number of splendid permanent 
Prints, in any colour, equal to Silver, Platinotype, or Bromide 
prints. From 5S/- 
Nature says:—'‘As a means of quickly obtaining per- 
manent prints from photographic negatives it should prove 
extremely useful” 


THE BLACK BOX, 


a light compact laboratory, indispensable to arene Photo- 
graphers, &e., for changing plates in daylight. 
O@ Nature says :—“ Useful to every photographer, whether 
Amateur or Professional, whrlst travelling.” 


Write for Specimens, &c., or call a or call and s see t these useful Inventions. 


AUTOCOPYIST CO. 
64 Queen Victoria Street, LONDON, E.C. 


FLUORESCENT MINERAL TUBES, showing the beautiful effect 
produced by Willemite and other minerals, under the Cathode Rays. 


15/- 


EACH, 


List of Minerals and colours produced on application. Also Pitchblende 
and Radio-active Salts. 


A. C. COSSOR, 54 Farringdon Road, London, E.C. 


SECOND-HAND APPARATUS.—To be 


sold on easy terms, the contents of an Amateur’s Laboratory, comprising 

two gas furnaces, a lithanode storage battery, an induction coil giving 

three-inch spark, a volt- and ammeter, a fine spectroscope (two me 

and a quantity of miscell ch | apparatus.—Address 

letter, ““D. Y. T.,” care of Van, ALEXANDER Co., 5 York Bui 
_ings, Adelphi, W. 


1 tube of 2} milligrams. 
ON HIRE. 


FOR SALE, THE FOLLOWING OREs. 
A FEW FINE SPECIMENS AT 3/= to 4/= EACH. 


AESCHYNIT. MONAZITE. 
Cc ition ‘ompositi: 
Urat Mrs. | Norway. (Naumann) 
Niobium Oxide... Phosphoric Acid ... 287 
Titanium ,, oo 
Tin “ 4 Cerium Oxide 37°44-45'°7 
Thorium _,, ~ 
Cerium =18°4% Lanthanum Oxide 27°4%-24"1 
Lanthanum,, 
Didymium ,, 2% | Thorium 
Calcium Traces of Calcium, Magnesium, 
SAMARSKITE, | LITHION MICA. 
Composition | Compositio;: 
Urat Mrs. (Naumann). | Saxony. (Naumann) 
‘| Niobium Oxide ... | Lithium Oxide ... we 
Potassium, Sodium, Rubidium, 


4 
_ Traces of Cerium, Calcium, &e. | Cesium, Thallium, &c. 


|ARMBRECHT, NELSON & CO., 
| 1, 78 DUKE STREET, GROSVENOR SQUARE, 


SCINTILLOSCOPE 


(PATENT). 

Shows a magnificent of 
showers of sparks, direct from the mineral Pi 
blende, Radium, Polonium, Thorium, 
radio-active substance, even a Welsbach mantle con 
tains sufficient Thorium to excite the very sensitive 
screen of the yore which is far more sensi- 
tive than the — thariscope. The Scintilloscope 
fA rivals the most delicate Electroscope as a detector 
fey of Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a _ realistic idea of the ceaseless 

" activity of these marvellous substances which are pro 
ducing the terrific bombardment causing this beautiful display. 
See Nature, September 29, page 535. 
Glew's Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6d., Post free, 
U.K. Foreign Postage extra, weight 2 ounces. 
Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Zcintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 
Radio- — ——— of every description, on Sale or Hire. Radium 
Bro’ 800,000 units on hire for lectures. 
F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 
56 Clapham Road, London, S.W. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is new made to a standard pa’ 

tern, and numbers are in use in University Laboratories and dean | in 

various countries. The whole apparatus is neat and compact and its parts 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

high and 8 inches in diameter. 

t begins to liquefy air in from 6 to 10 minutes after the admission of air 

- from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 

which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 

TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 
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DRAPERS’ RESEARCH MEMOIRS. 


DEPARTMENT OF APPLIED MATHEMATICS, 
UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


BIOMETRIC SERIES. 


Mathematical Contributions to the Theory of Evolution. 


1. XUI. On the Theory of Contingency and its Relation to Asso- 
ciation and Normal Correlation. By Kart Pearson, F.R.S. 


Price 4s. 
ll XIV. On the Theory of Skew ox eee and Non-linear Re- 
gression. By Kart Pearson, F.R.S [At Press. 


TECHNICAL SERIES. 


Dealing especially with the Applications of Graphical 

ethods. 

1. Ona Theory of the Stresses in Crane and Coupling Hooks, with 
Experimental Comparison with Existing Theory. By E. S. 
Anprews, B.Sc. Eng., assisted by K. Pearson. Price 3s. 

II. On some Disregarded Points in the Stability of Masonry Dams. 
By L. W. ATCHERLEY, assisted by K. Pearson. Price 3s. 6d. 


Ill. On the Graphical Treatment and Relative Strength of Three | 


Pinned, Two Pinned and Built-in Metal Arches. By L. W. 
ATCHERLEY and K. PEARSON. [At Press. 


PUBLISHED BY DULAU & CO., 37 SOHO SQUARE, W. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR, 


The DISEASES of CHILDREN’S TEETH. | 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


BARGAINS in SCIENCE BOOKS 


NOW READY. 

H. J. GLAISHER’S October Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 
cluding the various departments of SCIENCE, Post Free. 
H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


The following sections of the ‘ Zoological 
RECORD” for 1903 :—Mammalia, 2s. 6d. ; Aves, ; and 
Batrachia, 2s. 6d. 5 Pisces, 2s. 6d. ; Tunicata, Sa 3 Moll usca, 45. } 
Brachiopoda, 1s. ; Bryozoa, 1s. : Insecta, 12s. 

To be obtained at the Society's Offices, 3 Hanover Square, London, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on ——- — Cam 
bridge Type- writing Agency, to Duke Street, Adelphi, W. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

Nature ” on application to 
the Publishers. 


| JUST PUBLISHED. Large Cr. 8vo, 3s. Od. 


NATURE TEACHING 


Based upon the general principles of agriculture. 
FOR THE USE OF SCHOOLS. 


By FRANCIS WATTS, B.Sc., and 
WILLIAM G. FREEMAN, B.Sc. 


This book is intended to be a practical introduction to gardening, 
especially with a view to its adoption in schools. It begins with an 
intelligible analysis of the processes of nature. and gives simple advice 
how to get the best out of various classes of soil. In addition to the 
important chapters on fertilisation, and the growth of flowers and fruirs, 
the parts of the book which deal with weeds and animal pests will be 
found interesting and useful. Various courses of agricultural practice are 
suggested in an appendix. 


*.* A 16 pp. descriptive pamphlet will be sent, post free, on 
application. 


JOHN MURRAY, ALBEMARLE STREET, W. 


JUST PUBLISHED. 
| STANFORD'S 
GEOLOGICAL ATLAS 
GREAT BRITAIN. 


WITH PLATES OF CHARACTERISTIC FOSSILS. 


Preceded by a Description of the Geological Structure of . 
| Great Britain and its Counties, and of the Features observable 


along the principal Lines of Railway. 


By HORACE B. WOODWARD, F.R.S., F.C.S. 


Comprising 34 Coloured Maps and 16 Double-Page Plates of Fossils, with 
149 pages of Text, illustrated by 17 Sections and Views. 
Crown 8vo, cloth, price 12s. 6d. net. 


Detailed Prospectus gratis on application. 


London: EDWARD STANFORD, 12, 13, & 14, Long Acre, W.C. 
Geographer to His Majesty the King. 


ELECTRIC FLASHES, OR THE SYSTEMS OF WIRELESS 
TELEGRAPHY AND TELEPHONY. 


By A. T. M. JOHNSON, A.M.M.C.1.E. 
Inventor of the Johnson-Guyott Systems of Wireless Secret Telegraphy 
and Telephony. 
With an Introduction by Dr. RICHARDSON. 
Cloth, 2s. Gd. net. Postage 3d. 


“Ts a very handy small octavo volume which contains a considerable 
amount of indexed information, which is rendered the more intelligible 
by numerous diagrams.” —Liverfool Courier. 


R. A. EVERETT & CO., Ltd., 42 Essex Street, LONDON, W.C. 


Crown 8vo, cloth, gilt top, 6s. 


STUDIES IN ASTRONOMY. 


By J. ELLARD GORE, F.R.A.S. 
With 8 Illustrations, 


** A book in which all lovers of the mystery of the immensity and order 
of our universe will find much to learn and much to interest them.” 
—Daily Graphic. 


London: CHATTO & WINDUS, 111 St. Martin’s Lane, W.C. 


NOW READY. 


JOHN WHELDON & CO.’S 
ZOOLOGICAL CATALOGUE, 


Part 


will be sent gratis on application. 
BOOKS IN ALL BRANCHES OF NATURAL HISTORY 
SUPPLIED. 


ST. MARTIN’S STREET, LONDON, W.C 


38 GREAT QUEEN ST., LONDON, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


Lieut. W. R. SECARD, R.N., 
H.M.S. THETIS, 
China Station, 
writes, May 10, 1904 :— 
“To 
‘Messrs Aitchison & Co., 
**London. 

“| received the Prism 
Bi lars (Aitchi No. 
12), and am very pleased 
with them, and find them @ 
very efficient for both dav q 
and night work.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


REYNOLDS & BRANSON, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 


ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and wel) 
adapted for turning on the current to 
either ruby or white light, or instan‘ly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


SCOTTISH PROVIDENT 
INSTITUTION. 


py this SOCIETY are combined the ADVANTAGEs of 


Mutual Assurance win Moderate Premiums. 


The Prermiunss are so moderate that at most ages an 
Assurance of £1,260 or £1,250 may generally be secured 
Jrom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Zoss. 

Surplus at last Investigation, 21,581,000. 

Ower 60 per cemt. of the Members who died during 
last Septennium were entitled to Bomwuses which, mot- 
writhstanding that the Premiums 
dao mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to wa mGditiom of ower 50 per 
cert. to the Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


HEAD OFFice: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


DIE’sS 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
VOYAGES, EXPLORATION, MOUNTAINEERING, 
A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astwoneme. Biology, Geology, 
Physical Geogra ay and Popular Zool ogy. 
PHILOSOPHY and YCHOLOGY. Latest Works. 
ARCH4OLOGY. Ancient History, Assyriology, Egyptology, 
Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 
MODERN HISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 

ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 

THREE VOLUMES, Quarterly 15s.; Half-Yearly 25s.; Yearly 42s. 

Counmtry Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s, ; Yearly 42s. 
(Parcel Post Exchanges.) 
ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Subscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 


MUDIE’S LIBRARY, LTD. 


Branch {241 BROMPTON ROAD, 


Head Office: 30 NEW OXFORD ST., 
} LONDON. 


Offices (48 QUEEN VICTORIA STREET, 
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APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 


POLYTECHNIC, 29 in. spark. 

SPOTTISWOODE, 4¢ in. spark. 

THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of my newest models. 


PRICES per return post. 


MR. EDWARD ARNOLD'S NEW BOOKS. 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 

Professor of Chemistry at the Sorbonne. 
AUTHORIZED ENGLISH EDITION. 
Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 1os. 6d. net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge. 


With Diagrams. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 
By ARTHUR SCHUSTER, Ph.D., Se.D., F.R.S., 
Professor of Physics at the University of Manchester, 
Demy 8vo. With numerous Diagrams. 15s. net. 


ENGLISH ESTATE FORESTRY. 
By A. C. FORBES, 
Lecturer on Forestry, Durham College of Science. 
Demy 8vo. With Illustrations, 12s. 6d. net. 


HOUSE, GARDEN, AND FIELD. 
A Collection of Short Nature Studies. 
By L. C. MIALL, F.R.S., 
Professor of Biology in the University of Leeds. 
Crown 8vo. With numerous Illustrations. 6s. 


Demy 8vo. 


Lonpon : EDWARD ARNOLD, 41 & 43 Mappox Sr., W. 


MARGONTS WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


of all kinds for 


LABORATORY cru WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


Apparatus for demontrating 
ACTION of LICHT on SELENIUM 
CELLS (as figured.) 


Complete Apparatus for the 
demonstration of 
WIRELESS TELEPHONY by LIGHT. 


SELENIUM CELLS 


of high sensitiveness to light (resistance in the 
dark = 100,000 Ohms ; in sunlight = 10,000 Ohms). 


FLAT (after Siemens’ pattern), 
CYLINDRICAL (after Ruhmer’s design), 
CONICAL (our own pattern). 


Mounted on stand with shutters, 
or in focus of parabolic reflector. 


Illustrated Price List on 
Application. 


C.F. ADOLPH & CO. 


14 FARRINGDON RD., 
LONDON, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


JAYLogs 


Brovowrow Sreaet Woena LEICESTER, 


ROME. 


BRUSSELS, PARIS, 
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MACMILLAN & C0.'S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY | PRACTICAL CHEMISTRY. By R. 


OF CHEMISTRY. By Prof. W. II. PERKIN, Jr., | 


Ph.D., F.R.S., ir BEVAN LEAN, D.Sc., B.A.(Lond.). 
Globe’ ME 25. 

A PRIME RR” OF CHEMISTRY. By 
Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 

LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 


H. E. ROSCOE, — Sixth Edition, thoroughly 
revised. Feap. 8vo, 45. 6d. 


INORGANIC CHEMISTRY FOR. 


ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Compietely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. 215. Vol. II. 
The Metals. 315. 6a. Vol. III. The Chemistry of the 
Hydrocarbons and their Derivatives, or Organic Chemistry. 
Parts II., IV., and VI., 21s. each. Part III., 18s 


INTRODUCTORY CHEMISTRY for 
By L. M. JONES, 
CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. 
With Introduction by Dr. Forsyru. Globe 8vo, 2s. 6d. 


TABLES FOR 


QUALITATIVE The SCIENTIFIC FOUNDATIONS 


ABEGG and W. HERZ. Translated by H. T. CAL. 
VERT, B.Sc. Crown 8vo, 6s. 
CHE. 


PRACTICAL ORGANIC 
MISTRY FOR ADVANCED STUDENTS. _ By 
JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 6d. 
THEORETICAL ORGANIC CHE. 
MISTRY. By JULIUS B. COHEN. Globe 8vo, ‘s. 
AN EXPERIMENTAL STUDY OF 


GASES. By M. W. TRAVERS. 8vo, Ios. net. 


‘THE GASES of the ATMOSPHERE. 


By Prof. W. RAMSAY, F.R.S. Extra Cr. 8vo, 65. net. 


A DICTIONARY OF CHEMICAL 
By A. M. COMEY, 


ESSAYS in HISTORICAL CHEMIs. 


TRY. By T. £. THORPE, C.B., LE.D., F.R.S. 
Second Edition. 8vo, 12s. net. 
PRINCIPLES OF INORGANIC 


CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


ELEMENTS OF PHYSICAL CHE- 
MISTRY. By Prof. HARRY C. JONES. 8vo. 175. net. 
ELEMENTS of INORGANIC CHE- 


MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 67. 


The PRINCIPLES of INORGANIC 


By S. PARRISH, B.Sc. | 


CHEMICAL ANALYSIS, ARRANGED FOR THE | 


USE OF STUDENTS. By A. LIVERSIDGE, M.A., 
LL.D., F.R.S. 2nd Edition. Super Royal 8vo, 4s, 6d. net. 


AN INTRODUCTION TO THE 


SCIENCE AND PRACTICE OF QUALITATIVE | 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 


MAN JONES, F.LC., F.C.S. Crown 8vo, 6s. 
PRACTICAL INORGANIC CHE- 


MISTRY FOR ADVANCED STUDENTS. _ By 
CHAPMAN JONES, F.I.C., F.C.S. Globe 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 25. 6d. 


LESSONS IN ORGANIC CHEMES- 
TRY. By G.S. TURPIN, D.Sc. 2s. 

A TE XT- BOOK 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC RY. By Prof. 
I. REMSEN. Crown 8vo, 6s 

The ELEMENTS of “CHEMISTRY. 
By Prof. I. REMSEN. 11th Impression. Feap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 
rag RY. By. Prof. I. REMSEN. Extra Crown 8vo, 

s. 6a. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscor, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 35. 


PRACTICAL METHODS OF OR- 


GANIC CHEMISTRY. By L. GATTERMANN, Ph.D. 
Translated by W. A. SHOBER, Ph.D. Crown 8vo, 8s. 6d. 


‘of INORGANIC | 


MACMILLAN AND CO., LIMITED, LONDON. 


CHEMISTRY. By WILHELM OSTWALD. Trans- 
FINDLAY, M.A., B.Sc., Ph.D, 
8vo, 18s. 


OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 

MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 

INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D. Third Edition. 8vo, ros. net. 

LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN.- 
TARY PRINCIPLES OF CHEMISTRY. By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 62. 

FRACTIONAL DISTILLATION. 
By SYDNEY YOUNG, D.Sc., F.R.S. With 72 Illustra- 
tions. Crown 8vo, 8s. 6d. 

CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. | 
LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 

LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH. 8vo, 6s. net. 

SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en- 


larged. By Prof. ARTHUR G. GREEN, F.LC., C.F.S. 
Royal 8vo, 21s. net. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s1. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 2}% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
a ti Magni Results. Docwra Triple, Prize Medals, Highest 
Award. Sw lied to the Royal Polytechnic Institution, Dr. H. GRatTax 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universa’ 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination froni 
Lenses, 18s. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.; 
Postage, 2d. Famphiots Free. W. C. HUGHES, Speciatisrt, 

Brewster House, 82 Mortimer Road, Kingsland, N. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Pros ors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Depariment, British, Indian, & Colonial Museums, &c. 


Office and Stores :— 
1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE. 


PROOF COPIES, on India Paper, of the Photo- 

gravure Portrait of LORD RAYLEIGH 

(ordinary impressions of which were pre- 

sented with ‘‘Nature” of August 18) can be 

obtained from the Publishers at 5s. each, or 
post free for 5s. 6d. 


*,* A Complete List of the Portraits published in the Series of SCIEN- 
TIFIC WORTHIES will be sent to anyone making application for the 
same. 


OFFICE OF “ NATURE,” ST. MARTIN'S ST., LONDON, W.C, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


De Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are Pmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &e. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium ; (preserved); Leptoplana ; Lineus, Amphi = 
Nereis, Aphrodi 


ite, Arenicola, Lanice, Terebella; Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 
THE DIRECTOR. 


Biological Laboratory, Plymouth. 


Communications to the Editor. 


SUBSCRIPTIONS TO ‘‘ NATURE.” l 
To att Praces Asroap:— s. d. | 


4s. a. 
Half-yearly . om 6 Half-yearly . os 6 
Quarterly Quarterly 


- 0 8 o 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Pubiishers; Editorial 
The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


£ ad 
o 2 6 | Quarter Page, or Half 
o g| aColumn . . . 215 


° 
Halfa Page, oraColumn 3 5 c 
Whole Page . . . 6 60 


*Three Lines in Column 
Per Lineafter . . . © 
One Sixteenth Page,or Eighth Col. 10 o 
One Eighth Page, or Quarter 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable 
OFFICE: ST. MARTIN’S 


to MACMILLAN -& CO., Limited. 
STREET, LONDON, W.C. 


| 
By 
e 
| 
| 


cexlviii NATURE [OcTORER 20, 1904 
THE STEREOSCOPIC COMPANY’S 


R F L | RETAIL—89 BiSHOPSCATE Witnin, E.C. WHOLESALE—34 CAMOMILE STREET. EC. 


Scientific Apparatus Manufacturers and Laboratory 


| Outfitters to the Home and Colonial Departments of 
C AM E R A, H.M. Government, Scientific Institutions, College., 
and the various Industries throughout the World. 


ment for all practical . . THE se j 
FOR 


purposes, embodying every 
scientific requirement. 
MEASURING TEMPERATURES 
FROM 
900° C. to 2000° C. or 4000° C. 
Special advantages of this Pyrometer: 
Exact determination of temzrerature. 


| Rapidity in reading off (within 2 to 
3 secs.). 


The Ideal Camera for BIRD PHOTOGRAPHY, NATURAL | C22 be used by any intelligent workman. 
HISTORY SUBJECTS, PORTRAIT AND FIGURE One instrument suffices for several furnaces. 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from. . . 


May be obtained from 


THE LONDON STEREOSCOPIC COMPANY,; TOWNSON & MERCER, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 
ESTABLISHED one 60 YEARS. 34 CAMOMILE STREET, E.C. 


SESSION 1904-5. 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, LTD. 


148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. STUDENTS’ SETS OF APPARATUS. 


LISTS:—Chemical Apparatus—Chemicals—Balances—Assay—-Thermometers—Electrical Apparatus—Focus Tubes, 
X-Ray, and Wireless Telegraphy Apparatus—or SPECIAL WHOLESALE (for Quantities)—free on application. - 


Latest Improved Pattern of our 


’ UNIVERSAL” MERCURY JET INTERRUPTER. 


The construction has been simplified and strengthened, 
while the price has been reduced. 


ga The result of a recent durability test showed that on a circuit of 

100 volts this Break in its present form will run a large coil for 

74 consecutive hours without “" mercury becoming too much 
clogge 


ILLUSTRATED CATALOGUE in Radiography, High Frequency, High Potential, and 
other forms of Electro-) herapeutic Treatment Gratis and Post Free. 


ISENTHAL & GO., 85 MORTIMER ST., LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


Printed by RicHarp Chay AND Sons, LimirTeEp, at 7 & 8 Bread. Street Hill, Queen Victoria Street, in the City o° London, and published by MACMILLAN 
AnD Co., LimirEp, at St. Martin's Street, London, W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Oct. 20, 1904. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—-\WWoRDSWORTH. 


CENFRAL LIBRARY, 
UNIV. OF MICH. 
wav 1904 


No. 1826, VOL. 70] 


[PRICE SIXPENCE’ 


[All Rights are Reserved. 


CYLINDRICAL ELECTRIC 
LANTERN. 


NEWTON & Cc LONDON 


NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEWISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Lobewees, Teddington, fitted for Gas, Water 
and 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1700 
Illustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS 
14 COMMERCIAL STREET. LEEDS. 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original description of the prineiples and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new system of lens testing. The book 

{ is entitled 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANJREWS. 
POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
TELESCOPES & BINOCULARS 


For YACHTING, DEERSTALKING, 
TRAVELLING, &c. 


POCKET BAROMETERS 


For the Weather and for Measuring Heights. 


POCKET HYGROMETERS 
For Detecting Damp Beds. 
Sewage Tests for Impurities in Drinking Water. 
TINTED SPECTACLES AND FOLDERS FOR SUN AND DUST. 


Muastrated Price Lista Free by Vost to all Parts of the 
World, 


GOEKZ, ZEISS, and other principal makes of Prism 
Binoculars stocked. 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL ; 122 REGENT STREET. 


| 
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COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 


EDUCATION DEPARTMENT. 


The West Riding Education Committee, in connection with their scheme 
for the yee of Secondary Education, will require in January the 
services of :— 


MASTERS. 

A. One, to teach principally Modern Languages. Salary, £300 per 
annum. 

B. Two, to teach principally English Language and Literature. 
Salary, £300 per annum (each 

C. One, to teach principally Mathematics and Science. Salary, £300 
per annum. 

D. One, to teach Art. Salary, £300 per annum. 

EK. One Instructor in Physical Exercises. Salary, £200 per annum. 

F. One Instructor in Manual Work. Salary, £200 per annum. 

MISTRESSES. 
G. One, to teach principally Modern Languages. Salary, £250 per 


annum, an 
H. One, to teach principally English Language and Literature. 
Salary, £250 per annum. 

The above Masters and Mistresses will be attached either as Supple- 
mentary or Peripatetic Teachers to one or more Secondary Schools, and 
will, while in the Schools, act under the directions of the Head Teacher. 
Applicants must have had thorough experience in good Schools, and must 
be expert in the theory and practice of teaching the different subjects 
mentioned above. 

Applications must be made on Forms to be obtained from the Education 
Department (Secondary), County Hall, Wakefield, where ihey must be 
returned not later than Saturday, November 12. 

Copies of not more than three recent testimonials must be sent with the 
application. Canvassing will be a disqualification. 

In applying for Forms, the letter of the post for which application is 
made must be given. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
r week will be conducted in preparation for the London University 
grees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 

try, Physics and the Natural Sciences, The composition fee for the 

Session of three terms, 1904-1905, is £15. These Courses are recog- 

nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 

MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 

Coueslant; ELECTRICAL ENGINEERING, A. J. Makower; 

CHEMISTRY, J. B. Coleman, 2 Crocker, and F. H. Lowe; 

MATHEMATICS and PHYSICS, S. Skinner, W. H. eo J. an 

d L. rem BOTA H. 'B. Lacey and T. G. Hill EO. 

A.J. Maslen. “he evenings similar Courses will con- 

ducted, but at reduced fees. Also TECHNICAL DAY COURSES 

of three ears’ duration have been arranged as a preparation for the 

Engineering, Electrical and Chemical and Metallurgical professions. 

The Laboratories and Workshop are open for RESEARCH under the 

direction of the Principal and the Heads of Departmen:s. 

Further particulars may be obtained on application to the SecRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3$¢. The Prospectus may be hai at 
the Office for 1d. 


UNIVERSITY OF GLASGOW. 
ADDITIONAL EXAMINERSHIPS. 


The University Court of the University ot Glasgow will shortly proceed 
to appoint the following Additional Examiners :— 

(a) For Degrees in Arts and Science—ONE EXAMINER in MATHE- 

MATICS. Annual salary, £70. 
(4) For Degrees in Arts, Science and Medicine—ONE EXAMINER 
in NATURAL PHILOSOPHY tincluding Practical Physics). 
Annual salary, £70. Candidates should be qualified both on the 
Mathematical and Experimental side, 
ONE EXAMINER in CHEMISTRY. Annual salary, £50. 

The appointments will be for three or four ears from January 1, 1905, 
ani in addition to the above mentioned salaries, hotel and travelling 
expenses will be paid. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before November 12, 1904. 


ALAN E. CLAPPERTON, 
Secretary, Glasgow University Court. 


gt West Regent Street, Glasg »w. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 6, 1904. 

Three Scholarships and three Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. 

he Subjects for Examination will be Physics, Cnemistry, and Biology. 
Candidates will not be expectei to offer more than two of these. 

Particulars may be obtained by application to D. H. NaGgt, Trinity 

College, Oxford, 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.cC 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 
J. E. Mackenzig, Pbh.D., D.S 
Chemistry H. Ween, Ph.D., B.A.. BSc. 
ALBERT Grirritus. D. Sc. 
Physics... Owen, B.A., B.Sc. 
4 Crack, 
Smart, A. 
Mathematics ove S. Bret, B. 
A. ENDLE, S 
Botany . Fritscnu, Ph.D., B. Sc.” 
W. UnTHANK, B. A... B.Sc. 
Geolo & Mineralogy F. Harris, F.G. s. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON GOLLEG:. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Sponiet Courses for London University Matric., Inter., and Final B.A., 
, Conjoint Board, Pharmaceutical and other examinations. Classes 
are + held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 
SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 
DAY COMMERCIAL SCHOOL. 
Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuartes A. Koun, M.Sc., Ph.D., 


EVENING CLASSES in CHEMISTRY, 
PHYSICS and MATHEMATICS designed to meet uirements of 
those engaged in CHEMICAL, METAL URGIGAL and EL CTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 


versity. 
Cuar.es A. Koun, M.Sc. Ph.D., F.1 C., 
mid and H. Burrows, A.R.C.S., Ph.D., F.1 C. 
Physics S Wittows, D.Sc., M.A. 
Metallurgy ... . O. Bannister, Assoc. R.S.M. 
Mathematics M. K. Leccert, B.A. 
Every facility for special ‘and lead — work in well-equipped 
laboratories both in the afternoon and evenin 
NEW SESSION began MONDAY, SEPTEMBER 26. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


LEITH NAUTICAL COLLEGE. 


This COLLEGE is open, day and evening, during the whole year. In 
addition to the ordinary routine daily work, viz.:—The preparation for 
Board of Trade Certificates, the instruction in the Principles and Mathe- 
matics underlying Navigation, the Mechanic. of Seamanship, the Physics 
of the Sea, and Shipping Law and Practice, the following Special Courses 
will be given in the Winter of 1904-5 

TUESDAY and THURSDAY EVENINGS, a Course of (1) Naval 
Architecture and ee and (2) Design of Marine Motors, com- 
mencing October 18 

TUESDAY EVENINGS, a Short Course of lectures and Laboratory 
Work in * Electricity on Board Sh ip,” commencing November 15 

MONDAY EVe.NINGS and THURSDAY AFTERNOONS, Two 
Courses in ship Surgery, Medicine, and Hygiene, with Hospital Visits, the 
= Course commenci +g November 7, 1904, and the Second, January 16, 


CLASSES on SATURDAY AFIERNOONS, com- 


mencing November 26. 
Apply to J. BOLAM, Headmaster. 


For other Scholastic Advertisements, see pages ccli and cclii. 
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THE PERFECTION 


OF 


For Ladies, 
Gentlemen, and 
Children. 
Supp ies 
warmth 

without 

weight. 


Guaranteed 
Non-shrinking. 
Price List with 


Patterns Free from 
Sole Manufacturers 

and Retailers, 
W. GREENSMITH DOWNES 


AND SONS, 
143 George Street, Edinburgh. 


WOOLLEN UNDERWEAR. 


ABLOID maw 
PAOTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
NO MEASURING 
NO WASTE 


TRADE 
WARK 


Seld by all Chemists 
and Dealers. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—January (1905) Vacancies.—Graduates and other well 
qualified Masters seeking posts in Public and other Schovls for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GrirFitHs, SmitH, & Smit, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies will be sent. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Six students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


SCIENCE & MATHL. APPTS. 


Sch., Nat. Sc. and Drawg., £150 + fees; valuable post to good man 
(2) Chem. and Physics—little English. Games preferred. £120, res 
Many January Afppts.—Messrs. Neeves & Scholastic 
Agents, Clock House, Arundel Street, Strand. 


Stipend £600 to £750 and Passage. Principal | 
wanted for Agricultural College, ¥.A. House, Board, &c.—Or®LLANA 
AND Co. (please note change of address). 80 Wigmore Street, London, W. 
Full list of 1905 and preset vacancies sent. 


BROOKS’ PATENT 
FLEXIBLE CURVES 


for drawirg of all kinds, 


also 
PARABOLA CURVES 
(Rd.) for GRAPH WorRK. 
Descriptive Circu- 
lars Post Free. 
we. J. BROOKS, 
33 Fitzroy Street, 


London, W. 
INSTRU M ENTS. 
Best Make and Finish. 

SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 
Obtained through any Optician. 


ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


COLOUR PH 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


lens filter Outfits, complete from 25/- ; but for general work, Landscapes in 
changing Jight, Portraiture or Photomicrography where rapid exposures 


recommended as the best all 


Kodak, 
the ordinary dark slide. 
of the camera for ordinary work. 


plates, each large enough to record the three negatives side by side, when 
the slide is pushed 

even a beginner will 
certainty of an ordinary photograph. 


BMP See Stand at ROYAL PHOTOGRAPHIC SOCIETY'S EXHIBITION, New Gallery, Regent 


OTOGRAPHY. 


EXCELLENT Photographs in Colour are obtained with our smaller 


succession are necessary, the Repeating Back with Colour Filters is 
round appliance. 

be attached to any 4, 4 or whole-plate camera or glass plate 
y means of a panel cut to correspond and interchangeable with 
This does not in any way interfere with the use 
The three Colour Filters are held in 


frame, clipped in front of the double dark slide which carries the two 


It ma 


ae the opening in the outer case. With this Outfit, 
secure three-colour negatives with the ease and 


Repeating Back Attachments, with Filters complete, from 90/- 


Street, where a NEW ONE-PLATE, ONE~ LENS, ONE- EXPOSURE. CAMERA is on view. 
Inn Passage, Red Lion Street, Holborn, London. 
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SOFT LIGHT awARM 
4 =" abe, 
TRADE MARI | 
| 
HANDY INANY DARK ROOM pyro-acceicrator 
\ 
S 
BA 
DRAWING 
| 
"= = — = : 
== 
= 


eclii 


COUNTY BOROUGH OF DUBLIN. 
TECHNICAL EDUCATION COMMITTEE. 


The Technical Education Committee of the City of Dublin require the 
services of an expert possessing adequate technological and educational 
experience to advise and assist them in the establish t, pl g, an 
equipment of new Technical Schools for the purpose of the Scheme of 
Technical Instruction for the City of Dublin. The Technical Schools to be 
built will be specially concerned with the Building and the Printing and 
Book Producing Trades. 

The person appointed will be required to give his whole time to the 
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HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 
Correspondence Tuition by highly qualified graduates o; 


Oxford, Cambridge, London and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, ¢cc. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Proj 
Preliminaries.—Apply to Mr. J. CHarLeston, B.A., Burlington Corr 
dence College, 8 Crescent Grove, Clapham, S. W. 


service of the Committee. ‘The period during which this engag may 
be continued is approximately three years, but it may be extended if 
circumstances require. The salary will be £700 per annum. : 

Applications, with copies of not more than three recent testimonials, 
should be forwarded not later than NOVEMBER 15 to Louis E. 
(Carrot, B.A., Secretary to the Committee, City of Dublin Technical 
Schools, Dublin. 

Oct »ber 4, 1904. 


WANDSWORTH TECHNICAL 
INSTITUTE. 
SECONDARY DAY SCHOOL. 

An ASSISTANT MASTER is required to teach French (modern con- 
versational method-) and English (in consequence of the promotion of 
Mr. C. Campbell to a Head Mastership.) : 

An ASSISTANT MASTER is also required to teach Drawing and 
ordinary form subjects. : 

For each appointment a Graduate with good teaching experience will be 
preferred. 

Commencing Salary in each case, £120. Applications, on forms which 
may be obtained from the REGIsTRAR, must be received not later than the 
first post on Monday, October 31 


UNIVERSITY OF LONDON. 

The SENATE invite applications for the FRANCIS GALTON 
RESEARCH FELLOWSHIP in NATIONAL EUGENICS. The 
Fellowship is of the annual value of £250, is tenable for one year in 
the first instance and is renewable for two subsequent years. An additional 
sum of £250a year is provided and can be used at the discretion of the 
Committee in assisting the work of the Fellow. Applications, accom- 
panied by copies of not more than three testimonials, must reach the 
University not later than November 10, 1904, and should be addressed to 
the Princivat, University of London, South Kensington, S.W., from 
whom further particulars can be obtained 


ARTHUR W. RUCKER, Principal. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES. ) 
AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURE will shortly be 
appointed. Applications should be sent in not later than November 7. 
For further particulars apply to 

JOHN EDWARD LLOYD, M.A., 


Secretary and Registrar. 


UNIVERSITY OF BIRMINGHAM. 
ASSISTANT LECTURER AND DEMONSTRATOR 
IN CHEMISTRY. 
The Council invites applications for this appointment. 
be £150 per annum. 
The candidate selected will be required to enter on his duties at the 
earliest possible date. 
Further particulars may be obtained from the-undersigned, to whom 
applications, accompanied by testimonials, should be sent not later than 


ovember 7, 1904. 
GEO. H. MORLEY, Secretary. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 

‘The services of a LECTURER in ELECTRICITY and PHYSICS 
are required in January next. The commencing salary offered is £140. 
The last date for sending in applications is November 19 next. 

Full particulars of the post will be forwarded on application to 

GEO. MELLOR, Secretary. 

Offices of the School, Suffolk Street October 17, 1904. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

The Committee requires the services of an ASSISTANT MISTRESS 
asa Teacher of SCIENCE. Salary, £100 to £130 per annum, according 
to qualifications and experience. Candidates should be qualified in Hygiene 
and Laws of Healti. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, October 25, 1904. 


OLDBURY SECONDARY SCHOOL AND 


PUPIL TEACHERS’ CENTRE. 

The Governors require, after Christmas, an ASSISTANT MASTER 
to teach ordinary Form Subjects and Science or Mathematics. Salary, 
4120 per annum. 

Further particulars may be obtained from the SgcrRETARY, to whom 
applications should be forwarded on or before November 26, 1904. 

H. A. ANDERSON, Secretary. 

Technical Schools, Oldbury. 


October 12. 1904. 


The stipend will 


LONDON MATRICULATION. 


DAY and EVENING CLASSES for the MATRICULATION 
PRELIM. SCI. (M.B.), INTER. SCIENCE AND ARTS, B.Sc. an 
B.A. EXAMINATIONS OF LONDON UNIVERSITY are held a 
University Tutorial College (London Branch of University Correspondenc 
College). 300 successes were gained at London University last Session b, 
U.T.C. students, 

Prospectus, post free, from the Vice-Principac, University Tutori: 
College, Red Lion Square, Holborn. 


INDIAN GEOLOGICAL DEPARTMENT. 


Two vacancies exist in the grade of ASSISTANT SUPERIN 
TENDENT. Candidates should address the UNper-SecRETARY 0; 
STATE For Inp1a, India Office, London, S.W., where particulars can bx 
obtained regarding qualifications and other conditions of appointment. 

Preliminary notice is also given that in 1905 there will be at least on 
more vacancy, and another in 1906. Applications for these may be made i 
July, 1905, and July, 1906, respectively. 

India Office, Whitehall, 

October 13, 1904. 


SMETHWICK PUPIL TEACHERS’ 
CENTRE, 
NEAR BIRMINGHAM. 

An ASSISTANT MASTER is required who shall have special qualifi- 
cations in Scieuce. Salary, £130, rising to £150. Applications, with 
testimonials, &c., to be sent i not later than November 7 to 

J. N. BIRCH, B.A., Principal. 


QUEEN’S COLLEGES, IRELAND. 


The Musgrave Professorship of Pathology in the Queen's College, Be! 
fast, being now Vacant, Candidates for that Office are requested to forward 
their testimonials to the UNDER SecreTary, Dublin Castle, on or before 
November 9, 1904, in order that the same may be submitted to His 
Excettency THE Lorp LiguTENANT. The Candidate who may be 
selected must be prepared to enter on the duties of the office on January s, 


Dublin Castle, October 18, 1904. 


GOSPORT AND ALVERSTOKE 


SECONDARY SCHOOL. 
A SCIENCE MASTER isrequired,[to commence duties in January, 
1905. Chief Subjects—Physics and Chemistry. Commencing salary, £140 
rannum. Further particulars may be obtained from the HEAD MaAsTERr, 
yy whom applications should be received not later than November 1, 1904. 


Wanted for Protestant Irish School after 
the Christmas holidays, a Master to teach Modern Languages and 
Auxiliary Subjects. An Englishman who has resided abroad preferred. 
Salary, £150 per annum ; non-resident. Also a Science Master with 
Certificates for the teaching of Drawing. Salary, £150 per annum ; 
non-resident. Applications, with copies of Testimonials and Photos if 
possible, to be sent to HEAD Master, Office of this paper. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The Council are about to appoint a Lady as HEAD of the TRAINING 
DEPARTMENT. 

Applications must be sent by November 25 to the Secretary of the 
College, from whom further information may be obtained. 

H. WALTON, Secretary. 


BRUNTS’ TECHNICAL SCHOOL, 


MANSFIELD. 
A FIRST ASSISTANT MISTRESS is required in the above Secondary 
Mixed School, to commence duties after the Christmas Holidays. 
Subjects essential, General Biology and English. Capacity to teach 
Physical Exercise will be a recommendation. 
Salary, £100 per annum, advancing to £150. 
Further particulars and forms of application may be obtained from the 


undersigned. 
W. N. SARLL. 
Bath Lane, Mansfield. 


SCIENCE MISTRESS required in January 
for important Secondary School in London—B.Sc. to take Physiography, 
Botany, Physiology, Chemistry and Psychology. Salary, £120, non- 
resident.—Address Grirrirus, Smiru, & SmitH, Scholastic 
Agents, 34 Bedford Street, Strand. Many other vacancies for Science 
and other Mistresses. 
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THE LIGHT-RUNNING 


YOST 


NOTED FOR ITS BEAUTIFUL WORK. 


illustrated Booklet post free. 


THE YOST TYPEWRITER CoO., Lo., 
HEAD OFFICE: 
50, HOLBORN VIADUCT, LONDON, E.C. 
Branches in all large towns. 


RADIUM 


9,000,000 Unit Strength. 


2 tubes of & mgs. each and 1 tube of 2} mgs. 
ON HIRE. 


FOR SALE, THE FOLLOWING ORES. 
A FEW FINE SPECIMENS AT 3/= to 4/= EACH. 


AESCHYNIT. MONAZITE. 
Composition Composition 
Urat Mrs. Norway. (Naumann). 
Niobium Oxide... a 4 Phosphoric Acid ... 28% 
Titanium ,, ove 
in Cerium Oxide 37°4%-45°7 
Thorium 15°7% 
Cerium 18°4% Lanthanum Oxide 
Lanthanum,, 
Calcium _,, 2°7% Traces of Calcium, Magnesium, 
Yttrium ion on. and Tin. 
SAMARSKITE. LITHION MICA. 
Composition Composition 
Mrs. (Naumanp). Saxony. 
Niobium Oxide ... 56% Lithium Oxide ... 2%-5% 
Uranium ,, 14/-20% |  Fluoric Acid 
6% Potassium, Sodium, Rubidium, 


_ Traces of Cerium, Calcium, &c. 


__Czxsium, Thallium, &c. 


RADIO-ACTIVE MUD. 
Sample Bottle 2/6 Post Free. 


ARMBRECHT, NELSON & CO., 
71, 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


FOR 


SPECTROSCOPIC 


AND OTHER 


WORK. 


Lists on Application. 


ADAM HILGER, Ltd., 
75a CAMDEN ROAD, LONDON, N.W. 


OPTICALLY « MECHANICALLY 


THE BEST. 


THE BAUSCH & LOMB 
MIGROSGOPES 


In their many Patterns can 
be seen in our Showroom. 
While prices are low, they 
are a triumph of modern 
workmanship, combined 
with Optical excellence. 
From 38s. 6d., with 
Divisible Objective 14” and 
4”, and 1” Eyepiece, in case, 
as illustrated. 


Write for I/lustrated Micro- 
scopical Catalogue ,3Stamps, 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, 
and Lenses of all de- 
scriptions, to 


A. E. STALEY & CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
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CO X’S 
X-RAY, HIGH-FREQUENCY, 


LIGHT BATHS, 
AND OTHER 


ELECTRO - THERAPEUTIC APPARATUS 


of the Highest-class English Workmanship and 
Maximum Efficiency at the Minimum Price. 


From 1” to 50” 


COX’S INDUCTION COILS 


We have now added a Special Department for the 

manufacture of 

ACCUMULATORS, 
enabling us to produce same at first cost combined 
with large output and great durability. 

NEW ILLUSTRATED CATALOGUE 

(including Instructions to Eeginners) Post «ree. 


HARRY W. COX, Ltd., Actual Manufactu - >, 


FACTORY AND OFFICES: 


1a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.C, 


(Remowd from Cursitor Street.) 


wE oFTFrEeER 


RADIUM BROMIDE 


OF HIGH ACTIVITY 


FROM STOCK, 
in 5 mg. Tubes only. 


We make a SPECIAL FEATURE of 
APPARATUS and PURE CHEMICALS - 
for COLLEGES, INSTITUTES, &c. 

Write for List and Terms. 


W. MARTINDALE, 


Manufacturing Chemist, 


% 10 NEW CAVENDISH STREET, W. 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 


B.P. and higher strengths. Duty paid; or Duty 
Free under Finance Act 1902. 


METHYLATED SPIRIT 


Special Quotations to large 
Institutions, 


BOORD & SON,. 
DISTILLERS SINCE 1780, 
115-121 Tooley Street, 
LONDON, S.E. 


DARTON’S DARTON’S 


NEW REVERSING POCKET - VOLTMETER 
ELECTRIG MOTOR 


runs well with current of 8 volts only. 


PRICE 16/- 


PRICE @G/- 
i Illustrated Electrical List Post Free. 


F. DARTON & CO., (Clerkenwell Optical Works, 


142 ST. JOHN STREET, LONDON, E.C. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W.., 


has always on hand a large and varied stock of 


SECOND-HAND~ = 
ELECTRICAL | T 
| AND PHYSICAL 
8V STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES, 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


pe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by mentioning NATURE. 


WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. . 


{, BELMONT STREET, CHALK FARM, WW. 
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GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly and 
‘correctly carried out for Scientific Men, Laboratories, 
&c., from rough Drawings, or repaired. 
Inventors’ Ideas Worked out as per Instructions. 


A. CG. COSSOR, 54, Farringdon Road, London, £.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 
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GLEW’S SCINTILLOSCOPE 

= (PATENT). 
(=~ Shows a magnificent display of scintillations, 
= 2 showers of sparks, direct from the mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the Spinthariscope. The Scintilloscope 
rivals the most delicate Electroscope as a detector 
of Alpha rays. 

The eye sees an inexhaustible shower of stars ot 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 


ducing the terrific bombardment causing this beautiful display. 
h ELECTRICAL and EXPERIMENTAL acing 


See Nature, September 29, page 535. 
Glew’s Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
LASS BLOWI N Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
E t a Yot Screen attached, for use in Scintilloscope or with any strong pocket 
Fi. > magnifier, from 7s. 6d. each, according to size. 
66 HATTON GARDEN, LONDON. Radio-active supplies of every description, on Sale or Hire. Radium 
Any kind of Glass Apparatus pee eee sketch, or 156 Clapham Road, London, S.W. 
repaired, for Scientific Men an boratories. 
Lessons and Performances given here, or at Colleges, &c. L D Ss 
In all branches of NATURAL HISTORY, from 6/- per dozen. 
end for Rss to ARNE? preparers. 
tats FLATTE GA TT, Ltd. 
NEW SLIDES by HORNELL, Jersev, for Students or Exhibition ’ , 
BOTANICAL sections Flower and’ Deaf Buds, Leaves, &. MARINE Dealers in everything Microscopical, 48 Deansgate, Manchester. 
and HISTOLOGICAL. Price from 3a’. each. 


U.K. Foreign Postage extra, weight 2 ounces, — : ; 
Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
romide, 1,800,000 units on hire for lectures. 
ke F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 
ver 20,000 in Stock. 
MICROSCOPIC, &c., BARGAINS (As supplied to the Principal Universities, Technical Schools, &c.) 
See Micro. Editor's note June No. of “ Knowledge.” | S 
LaporaTories : 16 & 18 Cuurch Roap, Lonasicut, M/c. 
MICROSCOPE (presentation) and all accessories, £15 155., also Watson’s N.B.—Special Series of 48 Microscopical Slides for Students of 


Scientist, &c., £11, new condition. Objectives, Condensers, ore, Beton. wor 21/- net. Book of Original Diagrams illustrating 
Instruments, new, less than half-price. BINOCULAR SMATI this Series, 1/- net. 

Glasses, 12 X, Goerz or Voigtlander, £6 6s. KODAK, 7x 5. Price PHOT LANTERNS, MICROSCOPES, NATURE STUDY &e. 
£4 48. list price, £14 10s. MICROSCOPIC Accessories, Slides and other | , ARA . LEA . 


Scientific Property WANTED. 
Apply—Mr. H. CLARKE, 104 LEADENHALL STREET, LONDON. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


| | Speciality. LANTERN SLIDE» from Negatives, Book Illustrations, &c. 
orrespondence invited. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
gar SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “wi 


NOVEMBER NUMBER READY TO-MORROW. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 7s. 6d. NET. 
PRINCIPAL CONTENTS FOR NOVEMBER. 

The Reform of Secondary Education in Ireland. A Suggested Scheme. By John Thompson, M.A.—An Auxiliary Language 
for International Use. By Paul Mathews, M.A.—On the Principles of Mathematical Teaching. By David Mair.— 
The New Regulations for Secondary Schools. English Language and Literature. II. , Suggestions for Courses. By J. H. 
Fowler, M.A.—Chemistry of Daily Life. 11. An Elementary Course of Work. (Illustrated.) By F. R. Leyland 
Wilson, M.A.--The Education and Status of Women. By Camilla Jebb.—New Geological Maps. By A. Morley Davies, 
B.Se.s A. R.C.Sc.—Select Working Libraries of General History. (Medizval and Modern.) By J. S. Lindsey.—The Text- 
Book in the Teaching of Science.—The Training of Secondary-School Teachers at the Universities. X. University of 
Glasgow.—Faulty Diction in English.—Education in South Africa. By W. Hoskyns-Abrahall.—Mutual Recogniticn of 
University Examinations.—Suggestions for Nature-Study.—Correspondence: The Use and Abuse of Approxi- 
mation. By Cecil Hawkins, M.A.—‘** Conduct” as dealt with in School Reports. By Lilian Daly, B. A.—The Teaching of 
Music. By Margaret C. N. Parez.—Discipline in the Laboratory. By M. D. Hill, M.A., F. Brett, M.A., Science- 
Mistress, Ten-Years Science-Master, and J. H, Leonard, B.Sc.—-Linguistic Studies and the British Association. 
By de V. Payen- Payne and G. F. Daniell, B.Sc. —Correction of Geometrical Exercises. By G. F. A. Osborn, M.A.—Method of 
Reducing Compound Practice to Simple» Pracvce.., By Joseph Brown, B.A.—Timpany’s “ Inorganic Qualitative Analysis 
Tables.” By H. M. Timpany, M.Sc., and Your Reviewer. : 


MACMILLAN AND CO., LIMITED, LONDON. 
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TO BE PUBLISHED ON NOVEMBER Ist. 


THE 


CHEMICAL SYNTHESIS 
VITAL PRODUCTS 


AND THE 


INTER-RELATIONS BETWEEN ORGANIC 
COMPOUNDS. 


RAPHAEL MELDOLA, F.R.S., V.P.C.S., F.1.C., &c., 


| working by means of our Patent Attachment off the same movement a 
| simultaneous action is thereby assured. i 


Professor of Chemistry in the City and Guilds of London 
Technical College, Finsbury. 


VoL. I.—HYDROCARBONS, ALCOHOLS & PHENOLS, | 


ALDEHYDES, KETONEs, CARBOHYDRATES 
AND GLUCOSIDES, SULPHUR & CYANOGEN 
COMPOUNDS, CAMPHOR TERPENES, 
COLOURING-MATTERS OF THE FLAVONE 


GROUP. 


Super Royal 8v0, 21/= net. 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. | 


1/6th scale, 


THE NEW PATENT 


“ DIAL” BAROGRAPH, 


or Self-Recording Barometer. 
(Provisional Patent 23281.) 

_ This isa most useful Instrument, and fills a long felt want. It makes an 

interesting record of Barometric Variations, and at the same time readily 

shows (by means of the Dial) the present height of the Barometer. We 

| the reliability of the readings obtained, both past and present. 

he Instrument is of the very best workmanship throughout, and is com. 

pensated for temperature. ‘The Recording Arm and the Dial Hand, 

Price, complete in hand solid 

oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
Instructions, £6 15s. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 
PATENTEES AND SOLE MANUFACTURERS, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—“‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


JUST PUBLISHED. Crown 8vo. 5s, 


Lectures Scientifiques 


A FRENCH READER FOR SCIENCE STUDENTS, CONTAIN- 
ING EXTRACTS FROM MODERN FRENCH SCIENTIFIC 
Works IN CHEMISTRY, PHysics, MATHEMATICS, PHysI- 
OLOGY, AND BOTANY, WITH A GLOSSARY OF TECHNICAL 
TERMS. 
By W. G. HARTOG, B.A. (Lond.), Lecturer in French 
at University College. 


Mr. Hartoc has edited this book to meet the requirements of | 
candidates for the London Intermediate B.Sc. and B.Sc., for | 


which the University of Loudun now requires a knowledge of 
scientific French. 


RIVINGTONS, 34 King Street, Covent Garden, London. 


IMPORTANT NEW SCIENCE BOOKS. 


| DORR (R.). MIKROSKOPISCHE FALTUNGSFORMEN. 


Ein physikalisches Experiment. With 31 ill. and 4 pla'es. 5s. 
HAGER (Dr. H.). DAS MIKROSKOP UND SEINE 
ANWENDUNG. Ninth entirely revised and greatly enlarged euition, 
with gor ill. Cloth. 8s, 
ZEITSCHRIFT FUR PHYSIKALISCHE CHEMIE. 
W. OSTWALD and J. H. VAN ’T HOFF. 17s. per vol. 
_TRAITE de CHIMIE MINERALE. Published under the 
| Direction of Hknrt MOISSAN, with the collaboration of the greatest 
Men of Science. Vols. I. and III. ‘To be completed in 5 vols. 
SosscripTion Price for the whole work, £5 5s., which will be raised 
Dec. 1, 1904. 
t* Any other BOOKS and PERIODICALS (English & Foreign) 
reviewed ir this Paper promptly supplied. 


A. OWEN & CO., 


| English and Foreign Science Booksellers and Publishers, 
286 HIGH HOLBORN, LONDON, W.C. 


The followin 
Plates for Special 


THE FINEST 


ork :— 


for Réntgen-Ray work, and have always found them highly satisfaciory. 


taken with these plates, and they have always behaved excellently.” 


RONTGEN 


are a few Testimonials (among many) which should convince all Scientific Men of the value of these 
Prof. Dr. A. HOFFA, Institute of Orthopedic Surgery, Wurzburg :—“ Have used your dry plates fur mi-y years especially 


E. H. HOWLETT, Hull :—‘‘ The best plates | have ever tried for Réntgen-Ray work.” 
Prof. Dr. F, KRAUSE, Chief Surgeon, Municipal Hospital, Altona :—‘‘Our Réntgen-Ray photographs have been exclusively 


These Plates may be obtained from Photo. Dealers, or from the Sole Ag nts for Great Britain: THOS. CHRISTY & CO., 
4 Old Swan Lane, London, E.C. 


SPECIAL 


PLATES. 


PROGURABLE FOR X-RAY WORK. 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATCRY REQUIREMENT. 


List of Chemicals, free on application. 
Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


ON SALE. 


Apparatus for estimation of sulphur in spent oxide. 


Three First-class Telescopes: 4” clear aperture, perfect definition, | 
with starfinder, astro. and day eyepieces, &c., rigid mahogany garden stand, | 


new condition, price £22; 34” clear aperture, similar accessories and stand, 
price only £10 10s. ; 34”, with similar accessories, but with brass pillar 


and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ Pris- | 


matic Field Glass, cost £11, offered for £6.—Bacter iological Micro- 
scopes by Brown1nc, Powgeit & LEALAND, and others ; complete outfit, 
including best substage illuminator and y,” or yx” objectives, for £11.— 
3 Petrological Microscopes by Watson, and Swirt, in perfect order, 
from £7.—3 Students’ Microscopes, from £2 10s.—Microscope 
Objectives by all best makers, 7,” for £2 10s., ys” for £3 3s., on 


approval.—Mieroscope Slides, so for 12s., or customer's choice 4s, per | 


dozen from parcels sent on approval.—Slide Cabinets, Air Pumps, 
Electrical Apparatus, and numerous Educational Appliances for 
Schools and Colleges at lowest possible prices. 


Rev. H. MILLS, Greenside, Kendal. 


SECOND-HAND TELESCOPES. 

44 in. Atvan Ciark, with Slow Motions, £50; 34 in. Srewarp, with 
Slow Motions, cost £60, £25; 9} in. Catver, Equatorial with Clock, 
Universal Mount, Mirror by Witn, £45. 

List, including many others, on application. 
SECOND-HAND MICROSCOPES. 
Watson’s Edinburgh H., £16; Swirt’s Bacteriological, £13 10s. ; 
Co.tins’ Binocular, £10; Leirz’ 11 B, with Mechanical Stage, £8 10s. 
List, including many others, on application. 

A. CLARESON & CoO., 

28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


MARBLE REDUCED 
TO QUICKLIME iN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two size. at 
present, #” and §”, and the prices 
are—Burners only, 1/6 and 2.6; 
complete with Furnace, 4/6 44 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 
Furnace, and 
Hood are add dis- 
tinctly stamped 
in the metal 

BREWSTER, 


The consumption of gas is he 
same as with an ordinary Buns-n, 


Illustrated Catalogue of Apparatus, with Price | 


but the heat derived is three 
times as great, and a number of 
interesting experiments can be 
rformed with them, which 
ave only been possible bef. re 
tial feature of this with very expensive furnaces. 
burner’s success. We are the SOLE MAKERS, 


g@- Nature says :—‘‘ The combination of furnace and burner is very 


Beware of imita- 
tions that do not 
contain the essen- 


| convenient. These little furnaces are not only useful for reducing calcium 
| carbonate to lime, but also work very well in fusion experiments.” 


BREWSTER, SMITH & Co., 


6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 
LABORATORIES FITTED & FURNISHED THROUGHOUT, 
Our NEW CHEMICAL APPARATUS LIST post free, 1/- 

Gratis to Colleges and Laboratories. 


ALFRED €E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


| ineluding Radiography, High Frequency, Hydro-Electric and 


Light Baths, Finsen and other Light, Cautery, Electrolysis, &c, 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


ConTRACTOR TO THE War Orrice, INDIA OrFice, AND ADMIRALTY; 
BritisH AND Foreicn Hospitats, &c. 


LISTS ON APPLICATION. 
82 HATTON GARDEN, LONDON. 


| 

TYPE-WRITING UNDERTAKEN BY 
| HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
| TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 


al, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, to Duke Street, Adelphi, W.C. 


HIBBERT’S MAGNETIC BALANCE. 


(Patent No. 15,821.) 


For measuring pole 


Unequalled as a 


strengths in C.G.S. 


units, intensity of a 
field, value of a 


convenient Appa- 
ratus for clearly and 
efficiently teaching 


current, &c. 


Magnetism. 


PRICES. 


No. 1. 
No. 2. 
No. 38. 


Simple form 


Similar to No. 1, but with 
levelling serews ... = 


In glass case with lever and fine adjustments me 
gate knife edge supports, screw adjustments, and 


. £0 15 0 
7100 


1 10 0 


Write for descriptive pamphlet to the SOLE MAKERS— 


Wz. G.e 


PY E 


CO., 


““GRANTA” WORKS, CAMBRIDGE. 


PRICE LISTS ON APPLICATION. 


An 


Com 


Lor 


1c 


TI 


All 


ii 
| | V 
“wy 
alol 
| 
= 
| 
= 
bout 
a 
2 
is 


Supplement to “ Nature,” 


October 27, 1904 


JUST PUBLISHED. 
STANFORD ’S 


GEOLOGICAL ATLAS 
OF 
GREAT BRITAIN. 


WITH PLATES OF CHARACTERISTIC FOSSILS. 


Preceded by a Description of the Geological Structure of 
Great Britain and its Counties, and of the Features observable 
along the principal Lines of Railway. 


By HORACE B. WOODWARD, F.R.S., F.C.S. 


Comprising 34 Coloured Maps and 16 Double-Page Plates of Fossils, with 
149 pages of Text, illustrated by 17 Sections and Views. 


Crown 8vo, cloth, price 12s. 6d. net (post free 12s. 10d.). 
Detailed gratis on 


JUST PUBLISHED. 
STANFORD’S COMPENDIUM OF GEOGRAPHY AND 
TRAVEL. 


(Supplementary Volume. ) 


GLOSSARY OF GEOGRAPHICAL 
TOPOGRAPHICAL TERMS. 


And of words of frequent occurrence in the composition of 
such terms and of place names. 


By ALEXANDER KNOX, B.A., F.R.C.S. 


472 pages, large crown 8vo, price 15s. 
Deta led Prospectus gratis on application. 


Complete List of Stanford's Compendium of Geography and Travel, with 
Specimen spilt say will be sent gratis on application. 


London: EDWARD STANFORD, 12, 13, & 14, Long Acre, W.C. 
Geographer to His Majesty the King. 


Just Published. Price 2s. 


A FURTHER COURSE OF 
PRACTICAL SCIENCE 


MECHANICS—HYDROSTATICS—HEAT. 
By J. H. LEONARD, B.Sc. (Lond.), and 
W. H. SALMON, B.Sc, (Lond.). 
With numerous Exercises at the end of each Chapter. 
Lllustrations and an Index. 


THIS BOOK IS A CONTINUATION OF 
A FIRST COURSE OF PRACTICAL SCIENCE, 1/6. 


By J. H. LEONARD, B.Sc., 
which is being widely used in England, Scotland & the Colonies. 


NEW VOLUME IN THE PROGRESSIVE 
SCIENCE SERIES. 


EARTHQUAKES. 


In the Light of the New Seismology. 


By CLARENCE EDWARD DUTTON, Major in the 


United States Army. iilustrated, 6s. nett. 
[Fest out. 


4 complete List of the Volumes in this Series will be 
sent post free on application. 


JOHN MURRAY, Albemarle St., W. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

om@- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
J. POOLE & Co. 


(EsTABLISHED 1854), 
104 CHARING CROSS ROAD, 


LONDON, W.C 
(Formerly of 39 HOLYWELL STREET, STRAND). 
O@” Enquiries by letter receive immediate attention. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO.., 289 and 291 Regent Street, London, W. 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


aS books advertised and reviewed in NATURE are supplied 
at lowest cash prices. 
Orders by post promptly dispatched. 
85 PRAED STREET, LONDON, W. 


JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


CONDUCTED BY 
PrincipaAL SIR WILLIAM TURNER AnD 
Proressors D. J. CUNNINGHAM, G. S. HUNTINGTON, 
A. MACALISTER, and J. G. M‘KENDRICK. 


Vol. XXXIX. New Series—Vol. XIX. Part I.—October, 1904. 
With Plates and Figures in Text. 


Now Ready. Price 6s: Annual Subscription, 215. post free. 


ConTenTs oF Part I.—OcrToper, 1904. 


I. Geo. S. Huntington, M.D. The Derivation and Significance of 
certain Supernumerary Muscles of the Pectoral Region. (Plates 
1.-XIV.) 

F. M.D. The Histology of Lymphatic Glands. 
(Plates XV.-X1X.) 

III. Peter Potter, M.D., and S. Walter Ranson, S.M. A Heart 

: presenting a Septum across the Left Auricle. 

IV. R. B. Seymour Sewell, B.A. A Study of the Astragalus. 
(Plates -XXIIL.) 
V. S. E. Denyer, C.M.G., M.D. An (Esophageal Pouch. 
VI. J. Dunlop Lickley, "M.B., Ch.B. Morphology of the Inter- 
transverse Muscles. 
VII. O. Charnock we M.B. The Mammalian Cerebellum. (Plates 
XXIV.-XXVIII.) 
VIII. Proceedings of Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN AND COMPANY, LTD., 
EXETER STREET, STRAND. 


Journals and Reviews, and Publications of Learned 
and Scientific Societies, in Complete Sets, Volumes, 


or Parts. 

Agents for —— Foreign, and Colonial Libraries, Institutions, and 
ivate Book Buyers. Current Catalogue sent post free on application. 
Books sought for. Correspondence Invited. Allcommunications answereds 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 
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A NEW 


(Se2 description in TECHNICS, July, 1904, p. 86.) 
PRICE 


15/- 


PRICE 


15/- 


This astatic galvanometer has been designed for use in measure- 

ments with the Wheatstone bridge, the potentiometer, thermo- 

electric currents and induced currents. In it the long and 

troublesome silk suspension is not used, and no levelling 
screws are required. 


Further particulars from— 


THE WEST LONDON SCIENTIFIC APPARATUS CO., 
DEODAR ROAD, PUTNEY, LONDON, S.W. 


OXFORD UNIVERSITY PRESS. 
THE FACE OF THE EARTH (Das 


ANTLITZ DER_ERDE). 7 EDUARD SUESS, Professor of 
Geology in the University of Vienna. Translated by HERTHA 
B. C. SOLLAS, Ph.D. Heidelberg, under the direction of W. J. 
SOLLAS, Professor of Geology in the University of Oxford. W ih 
a special preface for the English translation by Prof. SUESS. Vol. |, 
with 4 Maps and so other illustrations, 25s. net. [Shortiy. 


ANNALS OF BOTANY. 


Edited by ISAAC BAYLEY BALFOUR, M.A., M.D., F.R.S., of ( e 
University of Edinburgh; D. H. SCOTT, M.A., Ph.D., F.R.S., of « 
Royal Gardens, Kew; W. G. FARLOW, M.D., "of Harvard Universit, 
's. A., assisted by other Botanists. 

Vol. XVIII. No. LXXIIL. Royal 8vo, paper covers, with 8 Plats 

and 7 Figures in the Text, 145. 
ConrTENTSs : 

Encier, A. Plants of the Northern Temperate Zone in they 
to the Mountains of Tropical -Africa.—Tro\., 
A. H. Fertilization in the Saprolegnieae.—Lanc, W. 1! 
a rovisionally referred to Psilotum.—Burn., 
G. P. Heterophylly in Proserpinaca Palustris, L.— 
Miss S.O. The Anatomy of Psilotum Triquetrum.—Wo re, J. 
Cytological Studies on Nemalion.—Ganonc, W. F. An Un- 
described eis Movement of the Branches in Shrubs 
and Trees.—Note 


INDEX KEWENSIS PLANTARUM 
PHANEROGAMARUM. Supplementum secundum, nomina et 
synonyma omnium generum et specierum ab initio anni 1896 ad 
finem anni 1900 complectens. 4to, paper covers. 12s. net. 


SCHIMPER’S GEOGRAPHY OF 
PLANTS, authorized English translation by W. R. FisHer, revise 
by P. Groom and I. Bayitey Batrour. Royal 8vo, with maps, 
collotypes, a portrait of Schimper, and 497 other i illustrations. Half 
morocco. 2 2s. net. 

Athenaeum :—‘‘ The descriptions of vegetation, whether written by th- 
author himself or selected from naturalists and travellers, are most 
graphic. Almost more remarkable and valuable are the illustrations, over 
five hundred in number, a very large proportion being views of typical! 
vegetation, often exceptionally beautiful both in subject and execution. . . . 
The work in its present dress is one which does great credit to all concerne:! 
in its production, and should do much to stimulate the already keen interest 
felt in this country in the study of plant geography.” 

A List of the Chief Botanical Works issued by the Clarendon 

Press post free on application. 
London: HENRY FROWDE, 
Oxford University Press Warehouse, Amen Corner, E.C. 


PROFESSOR CALLENDAR’S 
APPARATUS FOR DETERMINING THE MECHANICAL 


EQUIVALENT OF HEAT catenten) 


enables a determination correct 
to one~half per cent. to be made 
in about 10 minutes in the presence 


of a class of students. 


Price complete (without Motor) 


£12 :10:0 


Full particulars on application. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Lt0., 


CAMBRIDGE, ENGLAND. 


RICHARD CLAY AND SONS, LTD., BREAD ST. HILL, E.C., AND BUNGAY, SUFFOLK. 


Or 
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MUIRHEAD CO., 
SUBDIVIDED am Makers of all Kinds 
CONDENSER. 


General Electrical 
Subdivided into two parts, A and B. 


The accuracy of the whole may be . = j and 

€ = = = 

at any time confirmed, by check- = = X-Ray Apparatus. 
ing the ratio of the two parts. (| — 

Dr. Muirhead’s certificate giving = Telegrams: 

the exact values of the two parts Secohm, London.” 

is sent with all condensers of this — - “a Telephone : 


pattern. 779 Westminster. 


STANDARD CONDENSERS AND STANDARD CELLS 
ALWAYS IN STOCK. 


12 CARTERET ST., QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


4 
4 
4 
q 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

Instruments, Eudiometers, Gas, Steam and Water 

Gauges, Hydrometers, MICROSCOPES, Plane 

Tables, POLARIMETERS, Pyrometers, ‘RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 

meters, Sunshine Recorders, THEODOLITES, Wind 

Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


tHe “GERYK” 


Vacuum Pump. 
(Fleiss Patent) 


vv 


A mechanical pump giving 

a vacuum comparable with 

that obtained by a mercury 
pump. 


Used by all the leading 
Scientists. 


Price from Write for 
£4:5:0. List F.45. 


Pulsometer Engineering C212 


Nine Elms Ironworks. Reading. 


ga Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


- 
et 
ud 
: 
al 
d 
st 
| 
| 
| THERMOMETERS FOR STUDENT WORK A SPECIALITY. Sait 


cel viii 


NATURE 


[OcToBER 27, 1904 


MACMILLAN & CO”S NEW BOOKS, 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. By Rosert Brannox 


ARNOLD. §8vo. Ios. net. 


NEW AND REVISED EDITION. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. 


By T. H. Huxtry, 


Revised and partly Re-written by Prof. R. A.GREGORY. With 301 Illustrations. Globe 8vo. 45. 6d. 
SPECTATOR,.—“ The general value of the book remains undiminished, while additions of unquestionable utility hive 


been made.” 


SCHOOL WORLD.—*“ Will be cordially welcomed, not only as a notable addition to educational literature, but also 


as a worthy tribute to the memory of a great man.” 


EIGHTH EDITION, REVISED, WITH A CHAPTER ON GRAPHS. 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Hau, M.A., and 
S. R. KNIGHT, B.A. Globe 8vo. 3s. 64. With Answers, 4s. 6d. Answers, 15. 
*,* KEY, containing full Solutions, with Diagrams of the Graphical Examples, 8s. 6d. 


AN ELEMENTARY TREATISE ON 


GRAPHS. 


By Georce A. Gipson, M.A.,, 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 


Students. By A. LIVERSIDGE, M.A., LL.D., F.R.S. Super- -royal 8vo. 4s. 67. net. 


*,* These Tables make a new departure in " Qualitative Analysis, viz. : 


by applying Quantitative methods to Qualitative 


Analysis. Special attention is paid to the reactions of the Rare Elements and to many common carbon compounds not usually 


THIRD EDITION, REVISED, NOW READY. 


THE SCOPE AND METHOD OF POLITICAL ECONOMY. By Joun Neviriz 


ncluded in such works. 


KEYNES, M.A., D.Sc. Crown 8vo. 7s. net. 


SECOND EDITION. 


BILLIARDS MATHEMATICALLY TREATED. 


Imperial 8vo. 35. 6d. net. 


By G. W. Hemmine, K.C. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
READY NEXT TUESDAY. 


A NEW GEOMETRY FOR SENIOR FORMS. 


By S. Barnarp, M.A., and 


J. M CHILD, B.A. (Containing the Substance of Euclid, Books II., VI., XI., together with the Mensuration of 
PART VI. JUST PUBLISHED. 


Solids.) Crown 8vo. 35. 6d. 


A SCHOOL GEOMETRY. 


By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


‘Crown 8vo. 
This work is based upon the recommendations of the Mathematical Association, and will be found to satisfy the 
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